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Future... 


We want you to 
always view our monitors 
in a certain way. 








If you want better 


word 
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cessing, 
Kettle fore 


Perfect. 





The trouble with WordPerfect” is, some- annotations right on a j __common woroprocessine asks 
times it isnt. Not when you compare it to document, then you 
WordPerfect our new Microsoft” Word can merge and collect 
na version 5.0. Not when you all the comments. 
—- consider that with Word WordPerfect? No 
idsmag) Soe 5.0, youll pump out your comment. 
jobs quicker, You can also 
easier, even smarter than sort, list, search and with newWord 50 you'll do about 50% 
* you ever thought pos- archive files across ae a 
sible. On your IBM’ PC multiple directories, on your PC or across 
gamer 100% a network, thanks to 
fpireducingnee Meroost _ COMpatible. the Word 5.0 document 
rst? good enough. Tt doesnit get management and 
much simpler than this. retrieval system. 
Example: With Word 5.0 i te 
you can choose commands by part, or all of a Lotus’ 
either using simple speed keys 1-2-3? Microsoft Excel 
or just selecting from a menu. | —_el or Microsoft Works 
SE ae Seta nN et es et Sarit re aya 
move, t and size, ———————- ocument. And then 
even cut and paste with about” swhatyouwon. Before yu prin update it. In seconds. 
50% fewer keystrokes than you-know-who. All of which is reason enough to try new 
Your workgroup can even make any Word 50. But for those who need a little more 
Cee ee ee er te eae 














convincing, picture this: Outline View 
When creating longer documents, Outline 
a = View lets you switch 
=) , toa view of headings 






Software Di 
ome ae ele 
Who won? In a word, Word. 


just by rearranging your headings. 


We could go 
and 12-3 are 
(206) 882-8661. Software Digest rating 








admed Of YOur entire docu- 
‘on the market. 


trademarks of Lotus Devel 


REPORT TO THE FIELD 


Shoe enough 

Arbor Footwear comings and goings: Jim Dearing becomes V.P. Design for Arbor 
Evening and Dress wear. Greg Vroonas moves from Peoria to marketing in Miami. 
Joan MacArthur and Lisa Doan become account supervisor and media planner, 
respectively.’ sve 


Sales per regias. 

Across the board it looks like the South once again ted sales in FY ’88. With the 
continuing pump craze those figures should maintain, if not improve. 74" " I's 
important not to let the other 2reas such as Northeast and Midwest fall. 


Seyler Dress Sport Carver Camel 
Evening eel ‘Weekender ‘Taller made Trouser ip 
‘Midnight moccasin Kickaround Ladies wingtip Loafer 
‘Tellight tndess Runner up ‘MIRLA-bound Special specsaise 
Price: 9190-9350 $85-$125 $120-9250 $90-9150 


Young professionals use Arbor Welker to commute. 


The following are the most recent Teles 
rurbers fer tha Arbor rajcnal gales ator 


‘Ail chont are! datribtor nquanes should ¥0 
drected to these numbers. 

Len Argeies ~ OS 
Atlanta — cre 
Cheage ons 
Hew York Oens? 
Mae —n 
Date . wer 





point is. "Women don't have to sacrifice looks for comfort.” 
SALES FORECAST FOR 1989 


‘Types of chocs: Summer/Fall/Holiday/Spring 


Jit quarter and quarter 3nd quarter 4th quarter 
Dress 93000 67,000 220,000 60,000 
Career 40,000 62,000 6,000 90,000 
Casual 120,000 85,000 75,000 80,000 
Spon 135,000 900 ‘90,000 &7,000 
TOTAL: 390,000 314,000 345,000 317,000 
sae €. 9727/88, 432 PM 


dats discuss forecast for madia department expansion 
MY. 71708, EIS PM 

Pigures for Northeast and Midwest should ba calculated separately mid-month 
let's catch them before they fail with promo. 


Text, graphics, fonts, annotations. Faster, simpler, cleaner. Compliments of new Microsoft Word 5.0. 


advantages. But your best bet is to call for a 
convincing demo at: (800) 541-1261, Dept. 
J62. After you call us, try calling WordPerfect 
for a demo. Run both, our Word against 
theirs, head to head, and then ask yourself: 

Which one brings your word processing 
closer to perfection? 


Making it all make sense. 


ment tion. WordPerfect 1s a registered trademark of WordPerfect Corporation. Customers in Canada, call (416) 673-7638 Outside North Amenca, call 
is offer valid only in the 50 United States. 
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Cant 
PNifel(ow aw 
PostScript 
Printer? 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On ANY Printer 


S 


“=< PostScript Language 
interpreter for the IBM PC 


Gain access to your 
word processor's 
PostScript features: 
Font Scaling, Rotation, 
Kerning, Graphics, etc 


GoScript - $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 


[Both include our High Quality, Scalable Outline Fonts| — 


Includes Drivers for: NEC Pinwriter, 
HP LaserJet IV/lID/+, DeskJet/+, PaintJet; 
Canon LBP-8!I, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin, 
Fujitsu DL 24-Pin; Panasonic KX-1124,; 
IBM ProPrinter, Quickwriter, Quietwriter III; 
Intel Visual Edge System 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


LaserGo, Inc 

Ie TEL: (619) 530-2400 
FAX: (619) 530-0099 

9235 Trade Place, Suite A, San Diego, CA 92126 


Gaergt a x requires raderar.ot LanerGe Inc Pomtoret m 4 segemree raga tf 
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Inside 


When you turned on your PC this 
moming, you probably found DOS’s 
uncommunicative C: prompt staring 
back at you. But sometime soon, you’ ll 
be looking at a friendly graphical user 
interface instead. 


pronounced 

In addition to ease of use, GUIs offer 
learning curves, and degrees of multi- 
tasking. Until recently, the advantages 
GUIs offer came 


_=-o> 





tests aren’t appropriate forGUIs. 
Even project leader Bill O’Brien, 
who’s written dozens of PC Labs 
scripts and tests over the past 3 years, 
couldn’t devise one that would measure 
aGUI’s look and feel or its ease of use. 
Complicating matters even further, the 
GUIs we wanted to look at run on differ- 
ent operating systems. 

Executive editor Bill Howard and I 
turned to contributing editor Charles 
Petzold, author of the recently published 
Programming 





at a price some the OS!2 Pres- 
users couldn’t pay. entation Man- 
“GUIs are so ager (Microsoft 
slow,’’ com- Press, 1989), to 
plained Madison help steer our 
(Wisc.) Users course. We in- 
Group president vited opinions 
Denise Rall dur- from vendors, 
ing a PC Maga- users, contri- 
zine reception at butors, and staff. 
Spring Comdex. Many meetings, 
The good newsis MCI messages, 
that GUIs are get- “3 2, andphonecalls 
dean i, j 1g}, _ Tater, we had our 
tributing editorJim *~ en __ Charter. Wede- 
Seymour says in ee bic hcwa aa ae ag cided that the 
the introduction 10 SGttor Mery Kethiees Flynn. reviews should 
the cover story, re- evaluate the 
cent hardware improvements leave GUI __ strengths and weaknesses of each GUI; 
naysayers with little tocriticize. show how GUIs compare; advise on 

GUIs are popping up all over the PC — who should buy what, and when; dis- 
industry. Today’s GUIs come from a __ cuss applications developed for the GUI; 
wide variety of companies; we rounded —_ and explain where each GUI is headed. 
up graphical user interfaces from Apple, We also established ground rules: 
AT&T and Sun Microsystems, Brightbill- that a GU] is a user interface that runs in 
Roberts, Digital Research, Hewiett-Pack- a computer’s graphics mode; that we 
ard, IBM and Microsoft, NeXT, the would look at every GUI with a signifi- 


Open Software Foundation, Quarter- 
deck Office Systems, Tandy, and Wang 
Laboratories. 

Reviewing all of these products ina 
single story was a challenge—partly 
because such tried-and-true PC Maga- 
zine evaluation methods as benchmark 


cant presence in the PC business com- 
munity; and that we’d bring our con- 
tributors together to compare notes. 

In this issue’s cover story, you'll find 
our vision of the wonderful world of 
GUIs. It’s a world you'll see alot of in 
the future. —Mary Kathleen Flynn « 


FC Magarme The independent Guide to (BM Standard Parvanal Computing, ISSN €0808-#6017 is pubishes benehly exongt in July and August for $98.97 fer one year (22 
tenven) $61.97 for tom yoors, and 651 07 ter (ae yeers. Adctene! postage $1 00 per copy or $27.00 per yer for Canada and all other foreign eouririas. Z-Devie 
Publlaning Co. a division of 2 Communications Ge. One Park Ave, New York, NY 10010, Secend-clase posinge pad al New York, NY 10016 and al ackitiona/ malting 
Moe. POSTMASTER Ackiess changes te AC Maganhe, P.O. Box $4093, Boukter, OO 00521-4003. 
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“The QMS 
JetScript con- 
troller is the best 
way available to 
add PostScript 
capabilities to a 
Hewlett-Packard 
LaserJet Series II 
printer’ 


-PC Week 
Sept. 19, 1988 


Hewlett-Packard* and QMS" have made it easy 
to give your LaserJet Series II’ the desktop 
publishing power of the PostScript’ page de- 
scription language. 

The new QMS JetScript™ 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP" (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 


_ verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


~ 
: 
&> 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that's found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript's limitless 
flexibility and power the perfect complement to 
your LaserJet Series Il, giving you the high- 
quality output you require. 


impressive results People have come to expect 
impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You'll get the same results from the new 
JetScript. After all, it has HP’s blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 
dealer. 


“JetScript available for IBM PC-XT; IBM PC-AT. HP Vectra™ 
and compatible personal computers, or the IBM PS/2'" Model 30. 


LASER 
Ke CONNECTION’ 


A QMS Company 


The following are trademarks of their respective companies HP Hewlett-Packard 
LaserJet Series I, HP Vectra of Hewlett-Packard. QMS, JetScript, ASAP. Laser 
Connection of QMS, Inc. PostScript of Adobe Systems IBM PC-XT. IBM PC-AT 
and IBM PS/2 of International Business Machines Corp 
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EW insive EG Letters 


Ed avvisor 
Lori Grunin/ Tuming extended memory into expanded, 
changing a disk’s interleave; diagnosing interrupt 
conflicts. 


Ell FinsTLooks 
Will features such as three-dimensionality, external 
DBMS access, and linked file support put Lotus [-2-3, 
Release 3, on top? 
Budget Express, an add-in for /-2-3, Release 2, creates 
outlines out of budget worksheets. 
SmartWarell offers the convenience of integration and 
the power of macro programming. 
Superbase 2: An entry-level DBMS for Windows. 
Display Write 5/2 Composer brings WYSIWYG text 
processing to OS/2. 
Xerox Graph tums data-intensive worksheets into 
presentation-quality charts. 


FE) NEw AND IMPROVED 
Lori Grunin and Alan Cohen 


EE] PIPELINE 


Gus Venditto 


Id BILL MACHRONE 
From comer computer store 
to... what? 


Eel) JOHN. pvorAK 
Helping the dead-end user. 
[Ell Inside Track 


Ell JIMSEYMOUR 
The ideal computer 
salesperson. 


FE] WILuaMrF. ZACHMANN 
Computer merchants and rug 
merchants. 


[0 STEPHEN MANES 


Quality is nice, but can you 
afford it? 
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COVER STORY 


Fd GRAPHICAL USER INTERFACES 

The GUI: An Interface You Won’t Outgrow 

Jim Seymour! A full palette of graphical user interfaces is 
poised to wipe the com- _ 
mand line off of your PC | 
screen. From Macintosh’s | 
Finder to OS/2’s Presenta- 
tion Manager to NeXTStep 
for Unix, GUIs offer great- 
er power, ease of use, and | 
consistency across applica- | 
tions. 

The Five Layers of User Interfaces 

Where the Apps Are and Where They’re Going 










OOS and OS; 


Macintosh 





GUIs for DOS and OS/2 

Charles Petzold, Luisa Simone, and Tami D. Peterson! 
Today’s best GUI options run on DOS: Microsoft 
Windows, Tandy’s DeskMate, Digital Research's 
GEM(3 Desktop, and Hewlett-Packard’s HP NewWave 
Environment. But take a close look at OS/2’s 
Presentation Manager. PM promises to be tomorrow’s 
GUI of choice, bringing with it the next generation of 
powerful applications from giants like Lotus, Ashton- 
Tate, and Micrografx. 


EEs] The Macintosh Finder: Pure GUI 
Philip F. H. Rose No GUI roundup would be complete 
without Apple’s Finder, the graphics-based interface that 
has inspired near-religious devotion among Macintosh 
users. As the Finder gets tweaked, will Mac fans stay 
tuned, or will they switch to OS/2’s Presentation 
Manager? 


QE] Faces of Unix 
Ross M. Greenberg/ To enable them to attract corporate 
users, Unix developers are also diving into graphical 
waters. To help users navi- ; 
gate these crowded and 
muddy seas, PC Magazine 
explores the strengths and 
weaknesses of five GUIs for 
Unix systems: NeWS, 
NeXTStep, OSF/Motif, 
PM/X, and Sun/Open 
Windows (Open Look). 











COMPUTERS 

286: No Frills, Few Thrills 

Mitt Jones/ 386-based machines are chomping away at 
the PC market, but the lion’s share still belongs to the 
286. PC Labs evaluates 21 of the newest 12-MHz 
machines, including offerings from Compaq, 
CompuAdd, Everex, Hewlett-Packard, Hyundai 
Electronics America, and Mitsubishi. 

Features Table 

Performance Tests 


CONNECTIVITY 

Building Workgroup Solutions: DOS and the 
Multiuser Operating System 

Frank J. Derfler, Jr./ Workgroup computing often 
leaves DOS apps in the dust, and some LANs will break 
your budget. Now PC LAN Labs tests five multiuser 
operating systems that solve both problems with several 
terminals and an 80386 processor. 


| 232 | Performance Tests 


PRODUCTIVITY 


poy uTILiTies 


Pe 


Configuring OS/2 for Your System 

Ray Duncan! Our CONFIG.EXE utility simplifies the 
complex job of setting the options in your OS/2 
CONFIG.SYS file. 


Ec] ENVIRONMENTS 






Se Charles Petzold! A \ook at the C source code of PMASC 
_ reveals how you can optimize Presentation Manager 
programs to improve video response time. 


Eq] POWER PROGRAMMING 


Ray Duncani It’s more complicated to add EMS access 
to drivers and TSRs than to normal applications. But you 
can do it by using EMSCACHE as your model. 


FErn Direct Marketing SZ Y Editorial Product Index 
Connection EYZ4 Reader Service Card 
EE] Marketplace kya Coming Up 
Ea Advertisers’ reg Showcase 
Product Index K':3 Index to Advertisers 





PRODUCTIVITY 


att 
PC 


: 


SPREADSHEET CLINIC 

Douglas Cobb and Steven Cobb/ Simplifying the macro 
that returns you to a prior worksheet screen in /-2-3; 
entering the current date as an @DATE function using 
VP-Planner Plus. 


USER-TO-USER 

Neil J. Rubenking/ Speed up the boot process by 
executing your AUTOEXEC from a RAMdisk—without 
creating an extra file; use FOR at the DOS prompt to run 
multiple commands; copy files into directories selected 
by date with XCOPY. 


POWER USER 

Craig L. Stark/ Exploring the /R switch function in 
WordPerfect 5.0; retrieving a page count in Microsoft 
Word 4.0 and inserting it into your header or text; 
working around the dBASE III Plus and FoxBASE Plus 
bug when linking databases. 


LANGUAGES 

Tony Rizzo/ Tips for creating huge arrays in 
QuickBASIC; using Turbo C’s tiny memory model to 
create .COM files that can modify themselves; aC 
program that lets you run multiple commands from the 
command line without having to wnite a batch file; using 
initialization code correctly in Turbo Pascal units. 


EE] TUTOR 


AFTER HOURS 


Tony Rizzo/ Learning to make good use of the DOS 
environment; using a RAMdisk to decrease the amount 
of time it takes to reload COMMAND.COM; use this 
DEBUG script to create a program to change your EGA 
display from standard 25-line mode to 43-line. 





B Stickybear Alphabet talks to 
your toddlers. 

8 Atlas Explorer tests your 
geography IQ. 

@ A simple DTP package for 
young publishers. 

@ Arkanoid: Arcade fun. 
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HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine, One Park Ave., New 
York, NY 10016. Send electronic mail to MCi Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 

(212) 503-5255. 


We are unable to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phone. if you bought a product advertised in 
PC Magazine, are dissatisfied, and can’t resolve the 
problem, write (do not call) Michael Gratzon, 
Advertising Department, at One Park Ave. Include 
copies of correspondence. 


PC Magazine is under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the origirial. 


——=—~) PC MAGNET: PC MAGAZINE’S 

ON-LINE SERVICE 

PC Magazine operates PC MagNet, a 24- 

ib s hour-a-day interactive on-line service where 
LNEN@§ readers can find the utilities published In 
every issue, download an Index of all product reviews, 
and share their opinions with the editors. it operates at 
300, 1,200, and 2,400 bps. Connect time is billed via 
credit card at $12.50 an hour. 


To join, set your communications protocol at 7E1 
(7 data bits, even parity, one stop bit), and set your 
modem at either 300 or 1,200 bits per second. 


There are more than 500 phone numbers (at least one 
in every area code), but choose one of these for now: 
New York, (212) 422-8820; or San Francisco, (415) 
296-0375. When the modem connects, press Ctrl-C. 
At the USER ID prompt, enter 177000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, enter 
21008900. CompuServe members can log on by 
entering GO PCMAGNET at any CompuServe prompt. 
Once you've joined, you can find a local access 
number by entering GO PHONES from any prompt. 
For more information, call (212) 503-5108. 


PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any form without permission. If you want to quote from 
an article or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jean 
Lamensdorf, Licensing Director; for information on 
reprints, write Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

If you want to subscribe to PC Magazine, if you have a 
question about your subscription, or if you’re moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and foreign: add $31.00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NJ 08034. Send $8 per Issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged aiphabetically by product name for software, 
by company name for hardware. Software is free from 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task}. Benchmark and performance 


tests are run on 8-MHz IBM PC ATs. V BPA 





FOR DATA YOU'D PAY ANYTHING IO PROTECT. 


For information that’s invaluable, errors are insufferable. And loss is unthinkable. 
Ifthe data you deal with is too important to trust to ordinary diskettes, 


insist on Mitsubishi. Manufactured to the world’ highest é MITSUBISHI 
standards. To protect the world’s most importantdata. A” WA DISKETTES 


Kasei Memory Products Inc. (A Manufacturing and Sales Subsidiary of Mitsubishi Kasei America Inc.) 535 Independence Parkway, Chesapeake Virginia 23320, 
Telephone 804-547-5477, 1-800-274-1704, 
CIRCLE 151 ON READER SERVICE CARD 



















Deskdrive A Winner’ 
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’ PC MAGAZINE SAYS, “Austin Computer 

5 H F } EDITOR'S CHOICE Systems has a winning combination of classy 
i parts, smart design, high performance, and 

1 8 i L_ Austin 286/12.5 aggressive pricing, all backed by a GE on-site 

! éi —_ anuary 31, 1989 service contract. How can you lose?” 

i =z 
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Austin 286/12.5 Cache : > ed ’ y 
Standard Features: ote a) 
a ee e Bux pea, — : 
+ Intel 12.5 MHz 80286 Processor + EMS LIMM 4.0 Support _ : Austin 286/12.5 Price Matrix 
* GE1 Year On-Site Service : an seo eoard J / Choose Choose 
; Cnet by 03.5" 1. ge oe 1.2 MB Floppy a. ‘ Monitor Hard Drive 

° 14" EG Color Monitor Te ‘Disk Drive » a ‘ Below Below Price 

* 16 Bit Paradise EEGA Autoswitch + Phoenix BIOS 40 MB HD (28 ms 1:1) | $1695 
Display Adapter » Keytronics Enhanced 101 Hercules ae 

+ 40 MB- 28 ms Super Fast Access Aas Monochrome | 72 MB HD (28 ms 1:1) | $1995 
Hard Drive « 2 Serial Ports & 1 Parallel Port 

» 1:1 Fast Transfer Interleaving + 1 PS/2 Mouse Port F110 MB HD (asm 1:0) | 2295 | 
Controller Card * Clock with Battery Backup : 

+ 32K High Speed Hard Disk Cache —_ + 80287 Math Co-Processor Socket 

¢ Super PC Kwik Disk Caching ¢ FCC Class B Approved A ee 
Software ¢ Users & Technical Reference “ 72 MB HD (28 ms 1:1) 

¢« 1 MB RAM (expands to 4 MB on Manual ~~~ -- — - 
board, 16 MB total) « Built-in Setup & Diagnostics ac 110 MB HD (15 ms 1:1) 

+ Shadow RAM Caching (BIOS Program ~ NEX 
Caching) * Fully DOS & OS/2 Compatible pr 


Fully Loaded System... 

Complete 286/12.5 Cache with EGA Color Monitor, 

40MB Hard Drive, 1MB RAM, and 1 Year GE On-Site $1995 
Service Contract. 








“How Can You Lose?” 


High Perlormance, Aggressive Prices and GE My Site Service! 


GE Computer Service 








































Extremely High Performance! 
Memory Caching, Shadow RAM, Inte. 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted it the best in its 
class for 1988! 


American Made Quality 

Austin Computers, mcluding the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 

















The Austin 286/16 Slim Line inctudes a 
YGA color monitor, 16 bit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, 1 MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- nit un 
ware, 1.44-MB 3.5” floppy drive, ae quality products at low prices! 
board, a full array of 1/0 ports, and there are , 
still 3 open, regular size expansion alots! A World Class Support Program 
Featuring . . . GE On-Site Service 
Complete a $2395 Complete at 82695 A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austm computer. Should your 
system fail, a GE technician will come to 


you and resolve the problem. . . Usually 
within 24 hours! 


Unlimited Toll-Free Support . . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
54" floppy drive, 101 keyboard, and a full 
array of 1/0 ports. 
















30 Day Money Back Guarantee... 
If you're not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


ele Loaded Systems 

We configure every Austin computer to 
include a Monitor, “Video Adapter, Hard 
Dive, Poppy Viive, ‘heyboard, afd a rdb 
array of I/O ports . . . If you desire a cus- 
tom configuration, ‘or additional options, 
just tell our sales personnel how you want it! 




























The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5" floppy drive, 
101 keyboard, and a full array of I/O ports. 


The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
YGA color adapter, 72 MB-28 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM, 
Super PC Kwik disk cache software, 1.2 MB 
54° floppy drive, 101 keyboard, and a full 
array of 1/0 ports, 


Coinpieve at $3495 






















Cunpleve at « $2 495 


Austin Price Matrix Chart 





CALL AND ORDER TODAY! 


1-800-752-1577 
AUSTIN 


COMPUTER 
SYSTEMS 


MONDAY-FRIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM-SPM 
Fax (512) 454-1357 @® ee 
Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 


























The Austin 386/33 Cache includes a 32K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 150 MB-15 ms ESD 
hard drive, GE 1 year on-site service, 1 MB 
RAM, shadow RAM cache, Super PC Kwik 
disk cache software, 1.2 MB 5%" floppy 
drive, 101 keyboard, and a full array of VO 
ports. 


Complete at $5695 







10300 Metric Blvd « Austin, TX 78758 
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Several steps ahead of the competition. 





his is an ad for those who cant wait. 

You know who you are. You want tomorrows technology yesterday. And when you 
buy computers you want them now. Not next month. 

Everex is the computer company for people like you. 

Weve developed a business philosophy that enables us to bring the latest technology 
from our engineers doodle pads to your desktop in record time. 

We call this philosophy “zero response time:’ 

And a great example of its effectiveness is our IBM*° compatible STEP™386/33 system. 
Not only is it faster (at 8.3 MIPS) than everything in its class. We brought it to you with 
full FCC Class B approval well ahead of the competition. 





How did we do that? For one thing, instead of waiting for a commodity cache con- 
troller (as our competitors did), we built our system with our own proprietary AMMA™ 
cache controller. Which, besides getting our system to you sooner, also made it faster. 

And like our complete line of STEP systems and peripheral products, the STEP 
386/33 is available in any volume youre likely to need. Because our flexible manu- 


facturing system can be reconfigured or expanded in a matter of hours to match 
our production mix to your demand. 
So why wait for the competition’ slower systems? Call 1-800-334-4552 for the name 


of your nearest Authorized Everex Reseller. S==EVEREX— 


And get our faster systems sooner. EVER for EXcollence 





AMMA, Everex and STEP are trademarks of Everex Syctrmns Inc 386 05 a trademark of Ined Corp IBM ws a negustered trademark of IBM Cosp © 1989 Everex Systems, Inc 
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Ted Standish has a bear of a job. 

As Director of Information Resources 
for the North Atlantic Shaving Group of 
The Gillette Company, he has the task of 
simplifying and standardizing the busi- 
ness systems of the Company's European 
and North American divisions. 

“This means dealing with hundreds of 
issues, projects, facts and people through- 
out the entire North Atlantic region every 
single day,” says Ted. 

Which is why he bought Lotus*Agendd? 
the personal information manager. 

In Agenda, Ted has a tool that’s help- 
ing him manage ideas, people, projects, 
facts, tasks, plans and information with 
incredible ease and efficiency. 

Because Agenda allows him to enter 


three 


Tasks I assigned, 





Ted Standish, Di rector ¢ aon ormation Rrsour 


“Before Lotus Agenda, there were 


North Auantic Shaving Group of The Gillette Company 


things I always forgot. 
promises I made, 


and I cant remember the third? 


information into his PC without having to structure it 
in advance. Agenda automatically arranges the data 
any way Ted wants so he can understand it better and 
extract the answers he needs better. 

“For example, I can dump in all my ‘to do's’ and 
have Agenda organize, prioritize and categorize them 
automatically. And whenever I call up a project, due 
date or person, I'm instantly given all the background 
information I need to make smart decisions. 

“Now I can see at a glance who's promised to deliver 
what and by when. But more important, I know that 
Ican keep my own promises.” 


“The $10 demo kN charge is refundable when you purchase Agends Aj 


your fall purchase price © 1939 Lotus Development Corporation Lotus and Agenda are regi 


i sho availabe in an 08/28 version ior any reason you'te 


To learn more about how Agenda can put you in 
control, order our $10 demo kit. Call 1-800-345-1043 
and ask for demo kit AOC-3058 for 3.5” version 
or AOC-3053 for 5.25:'* 


———-. 
Then you'll see how ' 
people like Ted Standish are been aa 
working, thinking and solv- «adage 7 Taek 7 
ing problems better. 8 ae f 
Not to mention remem- q 2 
bering things better. ~ > , & 


Lotus Agenda™ 


, return it with your cafes ship within 30 days of purchase and we'll refund 
‘hinea Incorporated 


‘re unsatisfied with A, 
trademarks of Lotus Deeeiopment Corporation O05.’ tee regssiered nodenart of international Business 


»)\ FOR SOME THE VIEW 

FROM THEIR WINDOWS IS GREAT 
Jim Seymour has punched up our num- 
ber. He’s looking for major users who 
have settled on Microsoft Windows as 
their meinline operating environment and 
Windows applications as their mainline 
applications (“The Windows Test,” PC 
Magazine, May 30, 1989). Manufactur- 
ers Hanover does that now and has been 
doing that for nearly 2 years. When we 
began our account officer workstation 
project at the end of 1986, we decided to 
look forward, not backward. We chose 
386-based platforms completely intercon- 
nected through local area networks, end 
Tunning Windows/386—not even announced 
at the time. 

Why did we make that decision? Sev- 
eral important reasons, some of which 
contradict Seymour's assertions. The most 
immediate benefit is the consistency of 
user interface that enables our users to 
get up the application and concentrate 
their questions and attention on the busi- 
ness aspects of the new automated envi- 
ronment. When Seymour says that users 
"neither need nor want graphical inter- 
faces” because they like the zip of the 
Best Seller Spreadsheet or National Brand 
Word Processor, he misses a basic point. 
Users resent having to change mental 
gears in moving from one application to 
another. What good is “/fr” when you're 
suddenly in a database manager? Under 
Windows, Alt-F-O or its mouse equivalent 
opens a file for you, no matter what appli- 
cation you're running. 

Windows also gives us choices. If I'm 
designing a major report In PageMaker 
and | want to include a variety of illustra- 
tions and charts, | can use Microsoft 
Paint, or Micrografx Designer or Graph, 
or Arts & Letters, or Pro3D. And | may 
need all of them, since their functional ca- 
pabilities don't completely overlap. Plus, | 
have even more choices for handling 
scanned images. Our users appreciate 
the fact that they don't have to settle for 
the choices of a single application. 





Is Windows the sucessor to DOS? 


But in the long run, an even more 
important benefit we expect from sticking 
to the Windows suite of applications is 
that they are natural allies to one another. 
We can run them as separate and dis- 
crete modules or we can start tying them 
together through Dynamic Data Exchange. 
That means that no application need have 
a Chinese Wall around it. Each applica- 
tion can pass vital data to any other 
application and can even summon an- 
other application to carry out tasks that 
were not in the original application's domain 
of capabilities. And we don't have to do 
this as a make-or-break revolution. we 
can let the new capabilities evolve over 
an extended period of time. 

But | have to admit one thing. We do 
run one application in a straight DOS, 
non-Windows environment, and that 
application is word processing. Not be- 
cause we want to, but because right now 
we have to. No one has an industrial- 
strength word processor that runs under 
Windows yet, but we expect that situation 
to change by summer. (In fact, I'm writing 
this short missive using e bete version of 
a Windows-based word processor.) 

So we are the user Jim Seymour says 


he cannot find. With well over 1,000 desk- 
top machines running Windows all day 
and every day, we may be alittle ahead of 
the commercial market. But we're doing 
things that any other commercial user 
could be doing, given a willingness to 
invest money and talent in the future of 
eutomation end business effectiveness. 
And | know that there are other corporate 
users out there just like us. 

Stephen Morse 

Senior Technical Officer 

Manufacturers Hanover 

New York, New York 


Jim Seymour steted thet he found Win- 
dows "operationelly clumsy” and wanted 
to find someone who used the Windows 
environment exclusively on his PC ("The 
Windows Test”). 

| am one such user. I've found that by 
investing some time reading the Win- 
dows manuals and using some common 
sense, a Windows user can tailor the 
Windows environment to allow him ways 
to create his own perfect environment. A 
user can alter the WIN.INI file to allow an 
application to run when its data file is 
selected, as well as many other useful 
“tailoring” functions. By personalizing the 
Windows environment, it cannot help but 
provide a useful alternative environment 
for the DOS user. 

Douglas Thews 

Fort Worth, Texas 
‘yj | WHEN YOU'RE RIGHT... 

) In your 386 issue ("80386: The Power 
and the Glory,” PC Magazine, May 30, 
1989), our Tussey Computer Products 
Swan 386/20D is blasted in four para- 
graphs because of the 8MB limit of our 
machine. If this criticism were true, | would 
have no problem with it. 

However, as your "386-based PCs: 
Summary of Features” chart on page 278 
indicates, our mechine has a 16MB limit. 
This informetion is also printed in our 
Manual and our advertisements, and it 
was mentioned verbally to your staff. Need- 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


© retrieves vital information from 
20 mbytes of files in 5 seconds 
¢ works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 
© offers major LAN compatibility 
© comes in 3 versions from $95 to 
$695, according to your needs 


More than a text retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 
diskette, call: 


1-800-544-6339 


ZyLAB" 


Corporation 


3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-4129 Phone: 312-632-1100 


© 1989, ZyLAB Corp. 
CIRCLE 316 ON READER SERVICE CARD 








Letters 


less to say, this mistake has damaged 
sales and morale here at Tussey/Swan. 
Peter Sattler 
President 
Tussey Computer Products 
State College, Pennsylvania 


PC Magazine regrets this error. The Swan 
386/20D's capacity is indeed 16MB. 


In the sidebar to his recent review of 
Volkswriter (First Looks, page 38, PC 
Magazine, May 30, 1989), Jonathan Matzkin 
states, “It doesn't seem likely that a so- 
phisticated package designed to run on 
larger systems can easily be brought 
down to the PC with all its power intact.” 
Houghton Mifflin Co.'s CorrecText Gram- 
mar Correction System is the only soft- 
ware that detects and corrects grammar 
and usage errors by actually parsing full 
sentences to analyze thelr grammatical 
structure as well as identify the relation- 
ships of the words. 

In fact, the high-level functionality of 
CorrecText GCS for the PC is the same 
as the implementation on maintrame and 
mini computers. Using advanced data- 
compression techniques, Houghton Mif- 
flin Co. and Lifetree Software were indeed 
able to reduce the program's size for use 
on the PC. 

Denise L. Widman 

Marketing Manager 

Houghton Mifflin Co. 

Boston, Massachusetts 


We at AK Systems feel your article on 
tape drive systems (“To Mainframe and 
Back: Data Transfer by Nine-Track Tape,” 
PC Magazine, April 25, 1989) was not 
consistent with your usual levels of evalu- 
ation. 

Since we were singled out critically, we 
feel obliged to speak up. First, there was 
no description of the evaluation objec- 
tives. It was unclear what differentiates 
the various controllers. 

Second, the article had factual errors, 
such as claiming that our board had no 
mounting bracket. The photo accompa- 
nying the article clearly shows that it is 
included. The article also attributes start/ 
stop operation to our drive, when it is 
actually a streamer. 

And lastly, although the article cor- 
rectly identified our board as an earlier 
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version of the Catamount board, no mention 
was made of our new menu-driven soft- 
ware. This makes us wonder if our soft- 
ware was even used. Losing Is never fun, 
but losing unfairly is worse. 

Max C. Bosetti 

President 

AK Systems 

Chatsworth, Califomia 


(im) WHAT'S MISSING? 

== in your Letters section (PC Maga- 
zine, May 16, 1989), Paul Buisseret’s 
letter about Zeos International entitled 
“The Missing Piece” moved us to com- 
ment further. 

Zeos prides itseif by providing not only 
superior computer systems but superior 
support policies, guarantees, and docu- 
mentation. All Zeos customers receive a 
full absolute-satisfaction 30-day money- 
back guarantee. They also receive a 1- 
year warranty, complete system docu- 
mentation, toll-free technical support 7 
days a week, and next-day replacement 
of any problem component. 

Greg Harrick 

President 

Zeos Intemational 

St. Paul, Minnesota 


| A SOLUTION TO 

L THE 286/386 DEBATE... 

Great magazine. Inconsistent philosophy. 
Having used a PC at the office, | am 
aware of the many advantages of a home 
computer. I've read PC Magazine's evalu- 
ation of individual computers as well as 
the continuing debate of the 286 vs. the 
386 computer. 

Articles about each of these generally 
support the one being evaluated. There 
seems to be no real consensus among 
your staff. After reading the introduction 
to your mammoth effort to evaluate virtu- 
ally every 386 available (“80386: The 
Power and the Glory,” PC Magazine, 
May 30, 1989), | suppose that if one can 
afford a 386 with all the desired features, 
then one should buy a 386 with ail the 
desired features. If not, then | feel a 286 
will still provide satisfactory results but 
with some limitations. 

My solution? | bought a boat. 

S. M. Huston 

Knoxville, Tennessee 


[qu] .. BUT THE DEBATE GOES ON 

LES! | would like to thank you for your 
timely and interesting article on 80386 
systems ("80386: The Power and the 
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Computers 





Reliant 286°" 


Standard Features: 


* 80286 Processor @ Zero Wait State 

« Expandabla to 4MB on System Board 
© Page Intarieaved Memory Architecture 
« Chipa & Technalogy NEAT Chip Set 

« 384K Shadow RAM Caching for BIDS 

© 1.2MB or 1.44MB 3.5” Teac Disk Drive 
* WD 1:1 Interieave 16-Bit Controller 

« 800 KB/sec Date Transter Rate 

* 32K Hard Drive Cache Buitt-in 

© Digital Speed Display w/Reset & Turbo 
© 101 Key Enhanced Keyboard 

© 80287 Math Co-Processor Support 

« 1 Serial, 1 Parallel, & 1 Game Port 

¢ Fully DDS, Unix, & DS/2 Compatible 


be ara 512K Ram 

MI 

nadome $1195 
Reliant 286"° with 2MB RAM 


tadone $1675 


Reliant 286° with 2MB RAM 


vadoe $1795 
Reliant 386 


Standard Features: 
© Intel 80386 Processor @ Zero Wait State 
. ea th; lima 


© Paga Interleaved Memory Architecture 
© Chipa & Technalogy 386 Chip Set 

© 384K Shadow RAM Caching for BIDS 
« 1,2MB or 1.44MB 3.5” Teac Disk Drive 
© G5MB-22ms Hard Drive (Voice Coll) 
© WO 1:1 Interieave 16-Bit Controller 

« 800 KB/sec Date Transfer Rate 

© 32K Hard Drive Cache Buitt-in 

© 101 Key Enhanced Keyboard 

¢ 60287, 80387, & Weitek Support 

1 Serial, 1 Parallel, & 1 Game Port 

« Fully DDS, Unix, & DS/2 Compatible 


Reliant 3867° 


ENB Hen Die §— $2095 
Reliant 38675 
with 1MB RAM 


65MB Hard Drive $2295 


With 4MB RAM add $400 








Flash Cache 386 Business Systems 
Flash Cache 386 
Standard Features: 


+ Top Rated Mylex U.S.A. 386 System Board 
© True Intel 20 MHz or 25MHz 80386 Processor 
© 64K Static RAM Cache @ 25 Nanos 

« Eight Layer Design Made in U.S.A. 

© 1MB of 32-Bit RAM / Up To 8MB on Board 
¢ G5MB-22ms Hard Drive (Voice Call) 

© WD 1:1 interleave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

¢ 32K Hard Drive Cache Built-in 

© 1.2MB or 1.44MB 3.5” Teac Floppy Drive 
¢ 101 Key Enhanced Keyboard 

« 1 Serial & 1 Parallel Port 

Clock Calendar with Battery Backup 

© 80387 Math Co-processor Support 

¢ Users & Technical Reference Manual 

° Built-In Setup Diagnostics Software 

° Fully DDS, DS/2 & Unix Compatible 





Flash Cache 386” 


Flash Cache 3867 


mado = =©$2595 haute = 3295 Call 


Concorde Graphics Workstations 
Concorde Workstation 


Flash Cache 386° 


Standard Features: 


¢ 80286 or 80386 Processor Zero Wait State 
¢ Paga Interleaved Memory Architecture 
Chips & Technology Chip Set 

¢ 384K Shadow RAM Caching for BIOS 

© 1.2MB 5.25-inch Floppy Drive 

 1.44MB 3.5-Inch Floppy Drive 

* 65MB-22ms Hard Drive (Voice Coil) 

¢ WD 1:1 Interleave 16-Bit Controtlar 

© 800 KB/sec Data Transfer Rate 

© 32K Hard Drive Cache Buitt-in 

Paradise 16-Bit SYGA Card (800 x 600) 
© 14” WEC 2A SVGA Monitor (800 = 800) 
© 101 Key Enhanced Keyboard 

© MS Compatible 3-Button Mouse 

« 1 Serial, 1 Parallel, & 1 Game Port 





© Clock Calendar w/Battery Backup 

« Dr. Halo III Graphics Software 

Concorde 286'° with 2@B RAM Concorde 2867 with 2M8 RAM Concorde 386” with 1MB RAM 

andsverconbo H2O7H anisverconso H279H awsvercono $3095 
CIRCLE 121 ON READER SERVICE CARD (With 4MB add $400) 


COMPUTERS 


1520 W Mineral Rd. Tempe, AZ 85283 
BUY WITH CONFIDENCE 


1-800-678-2799 


FOR INFO: (602) 345-6151 
FAX (602) 345-0110 


Sales 
Monday - Friday 7:00 AM to 7:00 PM (PST) 


Saturday 10:00 AM to 4:00 PM (PST) 
Technical Support 
Monday - Fnday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 





INTRODUCING THE COMPAQ DESKPRO 
386/33 PERSONAL COMPUTER. 

Never before has so much performance, 
expandability and storage been put into one 
desktop PC. And never before has one PC been 


of standard RAM up to 16 MB using the high- 
speed 32-bit slot. That leaves up to six industry- 
standard slots free to customize the system to the 
demands of the application you're using. 

If your job is particularly demanding, you can 


capable of so much. use up to five high-performance 
Inside its new system ANYTHING internal storage devices to 

unit, you'll find that our hold up to 1.3 gigabytes of 

engineers have redesigned data. And if that's not enough, 

just about every component IT WANTS bring total system storage to 

to deliver a minicomputer ® — 2.6 gigabytes with the optional 


level of power with unmatched PC flexibility. 

So you can use it as a stand-alone PC, putting 
its power to work on the most demanding 
CAD/CAE, financial analysis, database manage- 

ment and personal productivity applications. 
Or you can spread the power around, 
using the COMPAQ DESKPRO 
386/33 as the driving 
2) force for a network or 
multiuser system. 


uel 
| Pr At the 
heart of the 









system is the 
Intel 386™ 
J} microprocessor. 

A total of : 

ae expansion gic Running ata 

let you customize t tem ‘ 

to es needs expanding blazing 33 MHz, F 

memory and choosing from _ it works in 

thousands of industry- 3 

ste expansion concert with 


a series of technological advancements. 
Like a 33-MHz cache memory controller 
with 64K of high-speed static RAM. 
Interleaved memory architecture. 

And the exclusive COMPAQ Flexible 





COMPAQ Fixed Disk Expansion Unit. 

There's more. You can run MS-DOS’, Ms’ OS/2, 
Microsoft® Windows/386 and the XENIX° 
and UNIX® operating systems. 
Access memory over 640K under 
DOS with the COMPAQ 
Expanded Memory Manager 
that supports Lotus/Intel”/ 
Microsoft (LIM) 4.0. 
And speed through 
calculations 






Built-in 


‘ i interfaces make 

with 33-MHz d it easy to connect pointing 

M levices, printers, plotters or 

Intel 387" other peripherals be ee using 
and Weitek an expansion slot. 


3167 coprocessor options. 

All the new advancements engi- 

4 neered into the COMPAQ DESKPRO 

386/33 deliver an unmatched level of 
"l_ power, expandability and storage. To 
do anything you want. 

To find out more, please call 
1-800-231-0900, Operator 97. In Canada, 
1-800-263-5868, Operator 97. We'll 
send you a free brochure and give you 


Advanced Systems Architecture. the location of your nearest Authorized 
This high-performance combination COMPAQ Computer Dealer. 
delivers a 35% performance improve- Rederark cea i ter lil ae eee cor 
ment in CPU-intensive applications — trademarks of Microsot Coouesee MS Windows/386 and” 
} High-speed VGA graphics fegistered uademerk of AT&T: Reputercd Us: Patent end 
over 25-MHz 386 cache-based PC co ane burt in. And for greater ‘Trademark Office. Product names mentioned herein may be 
Or said another way, nothing will graphics capabilities, add the _(agemerss andlor registered trademarks ot ore ora ead 


optional 





slow you down. No matter what you 
want to do. You can expand the 2 MB 


WMPAQ Advanced 
vaphics 1024 Board. 


LOMPAA 


It simply works better* 


Whats even more 


amazing 


-isitSletterquality 





In Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division 
CIRCLE 162 ON READER SERVICE CARD 


It may seem like a small thing. 
But it’s nothing less than the first 
letter-quality, battery-powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won't find a more 
convenient letter-quality printer 
anywhere. Especially if any- 
where is precisely the place you 
need to use it. 

The ExpressWriter301 is the 
perfect traveling companion to 
what is already the world’s wid- 
est line of truly portable PCs. It 
operates on reuseable, recharge- 
able batteries and AC power It’s 
small enough to fit into the aver- 
age briefcase. And it uses 24-dot 
technology to produce remark- 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any- 
where you can take a portable 
PC, you can also print out a letter- 
qualityhardcopy = 

And, tous, that’sa big thing. 


| 





: abt perm aera 


Letters 


Glory"). After examining the benchmark- 
test charts and captions, | came up witha 
question: If most of the operating sys- 
tems of lhe fulure will be utilizing ex- 
tended memory, how important are the 
figures in the chart? | feel that if an 
operating system will be using this mem- 
ory, then the access times would be crit- 
ical to have the overall throughput of that 
system. 

Bobby G. Roberts 

Panama City, Florida 


| looked forward to seeing how my re- 
cently bought 80386 machine stacked up 
in your review of every 80386 (80386: 
The Power and the Glory”). Unfortunately, 
it wasn't there. | realize that the Welts 
American CompuStar has been billed mostly 
as a 286 that can be upgraded to a 386, 
but | bought mine with a 386 right from the 
start. In addition, it came with four floppy 
disk drives (two 3¥2inch, two 5¥%-inch, in 
both 1.2MB and 360K), the hard disk, a 
full-height drive bay, and six AT expan- 
sion slots to spare—a configuration very 
few computers in your comparison could 
attain. 

Craig Werner 

New Britain, Connecticut 


SOME MISSING TOOLS 

Edward Mendelson's review of PC 
Tools Deluxe, Version 5 (First Looks, 
page 48, PC Magazine, April 11, 1989) 
was greatly appreciated, but there were 
many inaccuracies. Mendelson states, 
“The Norton Utilities ... includes more 
efficient and intuitive tools for editing and 
managing a disk.” This is ridiculous be- 
cause PC Tools combines almost all of 
Norton's functions into one fully mouse- 
driven program containing five very logi- 
cal pull-down menus. The Norton Utilities 
consists of some 30 separate programs 
that must each be invoked separately or 
from the Norton Integrator. 

Mendelson also contends that the hard 
disk backup program "requires too many 
unintuitive keystrokes ... and is fussy about 
the exact moment when you must insert 
the first disk." Again, the backup pro- 
gram is neally siructured into four pull- 
down menus. | don’t see how it could be 
any simpler. 

Kevin P. Rice 

Anaheim, California 


AIRMAIL E-UTILITIES 
=") PC Magazine is a wondertul source 
of information. Your utilities are great, but 
if | want to try one of them, | have two 
choices: 

First, 1 could read and type in 2,000 
hexadecimal numbers. 

Second, | could learn to navigate through 
PC MagNet, apply for a VISA card, and 
download at 1,200 bits per second. 

The latter would be better for my eyes, 


but the bill would be quite high at PC | 


MagNet's $12.50-per-hour rate, in addi- 
tion to the $127-per-hour rate that the 
Belgian PTT Company charges. 

Whydon't you at PC Magazine make 
available a quarterly utilities diskette for 
its faithful but frustrated readers every- 
where? 

A. Leyder 

Brussels, Belgium 


CORRECTIONS AMPLIFICATIONS 


Amax Engineering Corp., maker of 
the Amax PC/386-16, PC/386-20, 
and PC/386-25 (‘‘80386: The Power 
and the Glory,’’ PC Magazine, May 
30, 1989), distributes its computers 
only through focal dealers, not by 
mail order. 


The correct telephone number for 
AT&T, maker of the AT&T 6386 
WGS (‘‘80386: The Power and the 
Gtory’’) is (800) 247-1212. 


The correct telephone number for 
LaserMaster Corp., maker of the La- 
serMaster LX6 Professional Con- 
troller (First Looks, page 46, PC 
Magazine, May 16, 1989), is (612) 
944-6069. 


The telephone number for Sundog 
Software Corp., maker of Squish Plus 
(First Looks, page 48, PC Maga- 
zine, June 27, 1989), is (718) 855- ° 
9141. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
or upload to PC MagNet (see the 
**By Modem”’ sidebar in the Utili- 
lies column for access information). 
All letters become the property of 
PC Magazine and are subject to ed- 
iting. . 


SEPTEMBER 12, 1969 PC MAGAZINE 


| categories of files, and morel 





SOLUTIONS 


Bigger— 


Vfeature Deluxe™ lets your DOS system 
use hard disks it thought It couldn’t, all in one 
bootable piece—no artificial partitions! Span 
two drives into C: and boot from it, use MFM, 
RLL, ESDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 3.1-33 $120 


DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT’s Drive 
Table to support the drive you choose—MFM, 
ESDI, RLL, up to 2048 cylinders| Comes with 
setup and low-level format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 


Faster— 


Veache™ speeds disk operations, stores data 
in RAM p0 it’s there for you next time you need 
It—no waiting! Optional delayed sector write, 
lookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4 

$59.95 


Vopt™ defragments disks for quicker access, 
Run it every day and keep your drive as fast 
as new! In a few seconde at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters eo you won't waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2-4 $59.95 


Safer— 


Viock™ protects your system and Its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
locks out Ctl-Break during boot! $135 


, Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
$49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 
2870 STH AVENUE 

SAN DIEGO, CA 92103 

(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 


Vfocture, DU-H Veahe, Vopt, Vise, and Vike ave tademarts f Galen Bom Syren 
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Our Swans 
make waves. 


The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn’t tell the complete value story. 
Swan computers are solid, reliable 
rformers...assembled by Tusse 
omputer Products, a solid, reliable 


company with a tradition of unsurpassed 


TECHNOLOGIES 
customer satisfaction. 


Swan computers are highly. compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-day satisfaction guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked* 


Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be 
in touch with our expert technical and service staff. They'll answer 
your questions and help you take fullest advantage of your system's 
capabilities. 
Full 1-year warranty 


Every Swan brand name product is backed by a full 1-year warranty on 
pares and labor. A second year of etic is available through the Swan 
xtended Warranty (SEW). Ask for details when you order your Swan. 


Fast, sure delivery 


You want your Swan up and See Ste doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24 hours** 

We also insure your order at no cost to you. And we don’t charge 
your credit card until your order is actually shipped. 


Convenient on-site service 

Swan offers you the valuable option of on-site service from Sorbus™, 
a Bell Atlantic™ Company. If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 

Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal. ..or a teacher's pet. 


Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 


Read what computer journals are saying... 


“...1f you enjoy getting the most performance for your dollar, the Swan 
-..is a good alternative” to showy, more expensive brand names. 
—Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service:’—PC Resource 





Gide 386/20D 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today’s technology. 


* 80386-20 20/8 MHz Norton SI 22.0 
® MS-DOS®, OS/2® & UNIX® Compatible 
° Phoenix BIOS 
© IMB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
© Shadow RAM for Video & BIOS 
© Memory Interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
* 200W Power Supply 
© S Device Bays: 3 Exposed, 2 Internal 
© 1.2MB S.25” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
® Ports: 2 Serial, 1 Parallel 
© 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
© Enhanced 101 Key Keyboard 
® Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 


Opriane! 

© 30287 or 80387 Co-processor 
© Upgrades: 2, 4, 8, 10 or 16MB 
© GW BASIC/MS-DOS add $89 





COMPLETE SYSTEM 
with 80MB hard drive 
and mono monitor 


$2849 


Base System with Single Floppy, No Video .$1999 


wae OE OS aie OPTIONS 
386/ 20D Include Monutor & Video Adapter 

5 : 14" Flat] VGA | VGA 
Drive Options | Mono | Mona | Mono | Coir | 


748M Ams) 
$2499 | 52548 | $2698 [$2998 


sts [son 
7ASOMB (18ms) 
Mabey ineree| $3494 [$3543 ] $3693 


Tower Case Option for 386/20 
w/230W power supply add $300 








* Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must be 
included. Retum shipping must be prepaid and insured, 
bearing a RA (Return Authorization) on the shipping label. 
Sorry ... shipping charges are not refundable. 


** Custom configured systems may take longer. 


Swan 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. 
* 80386SX 16/8 MHz Norton SI 17.6 
* MS-DOS®, OS/2° & UNIX® Compatible 
® Phoenix BIOS 
© 1MB RAM Expands to 8MB on Systemboard 
® Shadow BIOS 
© Memory Interleave for near 0 Wait State 
* 80387SX Co-processor Socket 
* 200W Power Supply 
© 4 Device Bays: 3 Exposed, 1 Internal 
© 1.2MBS.25" or 1.44MB 3.8” Floppy Drive 
* Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 1 Serial, 1 Parallel 
© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
* Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
* Swan Setup & Utilities Diskette 
Options: 
© 80387SX Co-processor 
© Upgrades: 1S, 2, 3, 4, S, 6 or 8MB 
* GW BASIC/MS-DOS add $89 


COMPLETE SYSTEM 

with 32MB hard drive 

and mono monitor 

Base System with Single Floppy, No Video ..$1499 


VIDEO OPTIONS 
Inctude Monitor & Video Adapter 


| Drive Options iGe 
pee $2196 | 
ww /BOMB (28ms) $2548 


& 11 interleave $2848 


[pte inne] $2994 | $3043 | $3193 | $3493 | 



























Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 


* 80286 12/6 MHz Norton SI123 

© MS-DOS® & OS/2® Compatible 

© Phoenix BIOS 

© S12K of RAM Expandable to 1MB 

© O Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 

© S Device Bays: 3 Exposed, 2 Internal 
© 1.2MB S.25” or 1.44MB 3.5” Floppy Drive 
* Ports: 1 Serial, 1 Parallel 

© Dual Floppy/Dual H.D. Controller 
©8 Expansion Slots: 6) 16-bit, 2) 8-bit 
© Enhanced 101 Key Keyboard 

* Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 80287 Co- 

© Upgrade to 1MB 

* GW BASIC/MS-DOS add $89 


COMPLETE SYSTEM 
with 32MB hard drive 
and mono monitor 


Base System with Single Floppy, No Video ....$999 


VIDEO OPTIONS 
i nen |e ves VGA 
eit imerene_ ($1399 [51448 |$1798 | $1898 | 
| 2/seM 22s) | 51499 | 51548 |$1898 ca 
$1898 [$2248 | 5 














Toorder: Nosurcharge on Discover, Visa, MasterCard or AMEX 
® Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
chargeson Express Air, APO, FPO, AK, Hl and all foreign orders. 
ale 2 weeks for personal and company checks to clear. 

efective items replaced or repaired at our discretion. PA de- 
jieceseas 6% salestax. Pricesand =" subject lo change with- 
out notice. ne 1 


aia 
h 
Open: 8a.m.-11p.m. M-F, Warmed. Sab, 12p.m.-8p.m. 


ii 





Swan... 


TUSSEY COMPUTER etic 


3075 RESEARCH DRIVE © STATE COLLEGE.PA © 16801 





Swan XT10 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


* 10/4.77 MHz 8088-1 

© Phoenix BIOS 

* 640K of RAM 

©0 Wait State 

* 8087 Co-Processor Socket 

© 150W Power Supply 

© 4 Device Bays: 2 Exposed, 2 Internal 
® Single 360K Floppy Drive 

* Ports: 1 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots 

* Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 

* 8087 Co- 

#3.8" Drive 

© GW BASIC/MS-DOS add $89 


COMPLETE SYSTEM 
with 32MB hard drive 


amen — O79 


Base System with Single Floppy, No Video ....$549 


VIDEO OPTIONS 
Include Monitor & Video Adapter 


[sineie Rorey | $699[ $869] $1098 | $1198 
| Duatroppes | $779] $949] $1178 | $1278 


acai] $1149] $1378 | $1478 
” Includes Single 360K Floppy Drive 
* Upgrade from 12° to 14° Flat Screen, add $49 





Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 © International:814-234-2236 


Make a mating 


Get real compatibility. Call our toll-free 

number and our expert staff will mate you 

with hardware, software, or peripherals to fit 

your unique needs. And at a price you'll love. 

And when you shop Swan, you'll get the 

benefits of a strong, supportive relationship: 

e We won't charge your credit card until your 
order is shipped. 

Orders received before 4 PM EST will be 
shipped same day ... and each order is 





































































































ji — TTL Monochrome — EGA Mitsubishi 
insured at no cost to you. Magnavox 7623 AMBEE ocunens 999 ATT 35° 720K) .. 
¢ You'll deal with a financially sound, EGA WoRist aid eases LS UCLMMB) 
respected company. Paradise Soe 
y A itch 480... S, a 
© We'll be here after the sale to help you. RGB/CGA uoeneechy A $1 35° c144MB) 
© Software orders over Magnavox 8762 ..~ $49 Swan 
i Magnavox 8515, $289 
$100 and accessories Ganaung SCABIC S219 BGA rate tote sneer 
under 6 pounds will be EGA See VC. 
shipped Federal Express. ATt 
VGA Wonder 
PRINTERS Orchid 
Pro Designer VGA... 
Panasonic EPSON Bro Designer NGA’ 
Imtec 1455N Multi 419 paradi 
Mitsubishi Diamond $99“ Paradise 
NEC Multisyne 3-D SCall Paradise VGA + .. 
NEC Multsync PI $Call_ VGA Professional 
Sony 1303 0... $9 VGA + 16...... 
VGA Swan 
imtec 1453Q $49 «Video 7 PC HARD DRIVES 
Magnavox 7749 (Grey Scale)... $129 Vn vos on 
Magnavox 9082 ..... ‘ast Write VGA 
NEC Multisyne 2a VRAM VGA... KAGK 
PC ADD ON BOARDS IR MISC. Taaeanaadea: 
ea panne $Call resend mast Spee Boca Graphics Solution (Mone/CGA) .. $169 
(192cpa, 80 cal, 24-pind .. +1050 (24eps, 132 col, Mpind..... . for lone, 
1592 (180cps, 132 col, % pin) ...... a LQ-510 180cps, 80 col, 24-pin) ......... Best bese Saale Swan @MiniScribe 
159$ (240cps, 132 col, Hpin .. 9 LQ-850 (264cps, 80 cel, 24-pin) .... Price cal OF AT corner 
1524 (240cps, 132 col, 24-pind $569 = LQ-1080 Sea on Micron erecrabie (ston COM) sete 902 ue eh ae aS en ae 
SCI perm le: pees! $1375 LQ-2550 (400cpe, 132 col 4-pn) Epson RAM Card (MB-28-DH) TOSHIBA i 
populated w/2MB RAM sso r\g Seagate 
cons ey ES ST-225 20MB (65 ms) 
OTS/D0S 2:1: T1200 WoMHs) $1369 let a 





NX-1000 Rainbow 


321 (300cpe, 132 col, 9-pan) .. 








Flashcard .. 
Net Print... 










ST-238 30MB (65 ms) 
ST-125 20MB (40 ms) 
ST-151 40MB (24 ms) 
ST-157R 48MB (28 ms) .. 
ST-251-1 40MB (28 ms) .. 
ST-40% BOMB (28 ms) ... 


T1000 (12MH2/20Mi) $3399 
T31000 (12MH2/20M00 $2869 
Coll for other Toshiba models 






8087 

8087-1 ... A 

8087-2. ast Sze IMPRIMIS 
80287, 0 vonus DS/DD — 69 SD conrv1 DATA 

80287-8 we MAXELL DS/DD $1995 $995 

80287-10..... « $214 VERBATIM DS/DD $1995 $995 BOMB (28 908) .csseoserssarssers +» $629 
80287A $269 SONY DS/DD $1995 $10.95 150MBESDI (651 ms) 91299/$1495° 


S8U3875X $297 





“Kit Price - includes cables, controtier 


(44cpe, 80 cal, 9-pin).. $229 390 (270cps, 60 coi, 24-pin .... 80387-16 .. $339 
NX-15 (120cps, 132 col, Spin). $349 391 (270ps, 132 col, 24-pind .., eae ‘alm ie: and mounting screws, 
NX-2400 (170cps, 80 col, 2¢-pin) . $Call 393 (4390cps, 132 col, 24-pind $Call eS + ‘ ee 
Citizen BOARDS 
120D (120 ops/9-pin) ous. $159 | AboveBoard Plus ...... = $399 ‘ 
190D (IB0cps, 80 col, 9-pin)...... $179 | AboveBoard Plus 1/0... $449 ST 157R Hard Drive 
Connection Co-processor .- $Calll ¢ 48 MB formatted 
Hewlett-Packard InBoard 386/PC $589 ° 3.5" Technology 
Deskjet (240cps. 80 COL) ances: $599 Cali for Daughterboard Pricmg 
Deskjet Plus (240¢ps, 80 col) .. $Call ne uAwaple RLL 
Paintjet (167cps, 80 col) . ....... $1049 th ; er 
er ter! 
NEC Interleave 








P2200 (170cps, 80 col, 24-pin} ..... 
P5200 (265cps, 80 col, 24-pin) ..... 
PS300 (26S¢ps, 132 col, 24-pin) “909 





¢ Supports 2 Hard Drives 


& 2 Floppy Drives 


$489 





Lelie rare = maa Toshiba 

ett-Pac PS21SL (216cps, 80 col, 24-pin) .. $499 

tase Series IV P341SL oie 132cal, 2 pin $569 WwW) ad n Call Today & Ask For Our Free Catalog 
© 8 ppm/SI2K ..... nun $1749 P9SISX (360cps, 132 col, 24-pun}$Call a division of 

ae TECHNOLOGIES | Order Now Toll-Free 


——— ESE EEE EES a 
Open: 8a.m-lp.m.M-F, l0am-8pm. Sat 2pm-spm.sun TUSSEY COMPUTER PRODUCTS 


itce 







- 1-800-468-9044 Em 


FAX: 814-237-4450 ¢ International: 814-234-2236 


3075 RESEARCH DAIVE e STATE COLLEGE.PA © 16801 


call. 1-800-468-9044 


WwORO 
PERFECT me 


¥ me 


$219 


AMERICAN 

Design CAO 30. 
Design CAO 3-0 
ASHTON-TATE 
dBase til .. 
dBase IV .. 


BEDFORD 
Integrated foourting 
Toolbox ...... 


BLOC PUBLISHING 















Turbo Lightning 
Turbo Pascal 5.5 
Turbo Pascal Profession: 
BRODERBUND 
Print Shop ... 
Print Shop Companion 
CENTRAL POINT 
Deluxe Option Board 
PC Tools Deluxe 5.1... 








COMPUTER ASSOCIATES 
ons $Calll 


Supercalcs ... — 
DAC SOFTWARE 

Dac Bonus Pack 
Dac Easy Accounting 
Dac Easy Light .. 
Dac Easy Payroll 








Call for Pricing « on Tutors 
FIFTH GENERATION 


Fastback Plus 
FOX 
Foxbase+ ... 
Foxbase+ 386 
FUNK 
Allways for 128 Symphony! $89/$89 
Sideways .... a2 
GENERIC SOFTWARE 
Genenc CAO0 Level 3 cine: 
INTUIT 











$169 


MODEMS 





ATI 

2400 ete Internal «....... 
Hayes Smart Modem 

1200 bd Internal/External . $259/$289 
2400 bd Internal /External .... « $Call 
Practical Peripherals 

2400 bd Internal /External .$149/$199 


Swan eceel ages 
1200 bd Internal........ $69 


$159 





LoTuS Pc 
TOOLS 


VENTURA 
PUBLISHER 


MICROSOFT 
EXCEL 





LOGITECH 
FUMCS9C oe rerceeee - $89 
LOTUS 
Agenda ... 
123 v 2.01/3. 
Freelance Pius 
Magellan 
Symphony ... 
MERIDIAN 

Carbon Copy Plus............ 2 
MECROSOEL 
Excel jimmie nen. 














Quick BASIC... 
Quick C...., 
Quick Pascal . 
Windows 286/386 























Word 5.0 we snes 
Works .... . 
PETER NORTON 
Norton Commander $54 
Norton Utilities .... . 
Norton Advanced 
QUARTERDECK 
Desa views veer 386 $79/$119 
QEMM. oa . $39 
REFERENCE SOFTWARE 
Grammatik Ul... ” 
SAMNA 
Ami/ Ami Pro o.oo $998Calt 
SOFTWARE PUBLISHING 
First Pubhsher . $79 
Harvard Graphi $Call 
PPS First Choice 3.0 $99 
SYMANTEC 
$195 
$209 
$129 
Timehne 3.0 .. $359 
THREE D GRAPHICS _ 
Perspective Junvor. .. oe $99 
WORD PERFECT 






Word Perfect 5. 
WORDSTAR 
Wordstar Professional v 5.5 ..... 
Wordstar v 5.5 Upgrade........ . 


XEROX 
Ventura Publisher 2.0. 








IMSI 
‘Optical Mouse 

w/Dr. Hale Ul... $72 
Microsoft 

Mouse with Windows 
Logitech 

NEW Bus Mouse (320 dpi) ..... . 
NEW Serial Mouse (320 d, 
with Paint add .. 
ScanMan ... 








Swan Peripherals... 
Swan) feather your nest 
Technovoaes) for less. 


Top-quality Swan peripherals can make your PC an even better place 


to work and play ... 


and at prices that won't crack your nest egg. 


Every Swan brand name product comes with a 30-day, money-back 
trial guarantee. And every Swan product is backed by a full one-year 
warranty on parts and labor. You also get toll-free technical support 


and customer service. 


You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 





Swan Modems 

Make the world your partner. With the Swan 
Modem, you'll be able to communicate with 
other PCs and information services around 
the world through your pulse or touch tone 
phoas: You'll tap into a world of data and 

roaden your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 


© Hayes* compatible ¢ Auto answer/dial 

® Include PC Talk II] software 

2400 bd internal? .. orearentenseveess| 999, 
1200 bd internal ... 
2400 bd external ... 







Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
convenientty and economically. A Swan tape 
drive can be installed on any Swan computer 
and most XT- or AT- compatibtes. 


40MB XT or AT Internal ... $299 
40MB XT or AT External ...scossoees $399 


Swan Video Cards 
Different people have different uses for their 


PC's ... from everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as deskto] 
pesishing and presentation graphics. 


wan video card can help you better meet 
yourneeds today ... orhelp youridethe wave 
of technology into tomorrow. 


Switchable a Hercules? to fig orn 


¢ Parallel Port .. 


EGA Card ¢ EGA/CGA/TIL 
© 640 x 480 Resolution... 


VGA Card « teelecteieol compa 
© 256K RAM @ 17 VGA Modes ....0...000 








Swan Keyboards 


It's important to have choices. SoSwan gives 


them to you. You can depend on the Swan 
family of tactile keyboards for reliable typ- 

ing with either the reassuring audible fe 
back of the “touch and click" or the quiet 


response of the “silent” keyboard. 
101 Key Touch & Click or Silent .$79 
84 Key Touch && Click ..scsoseersesses $69 
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To order: No surcharge on Discover, Visa, MasterCard or AMEX, 
© Your credit card is not charged undl your order is shipped. 
Shipping: 3% or $5 minmum for UPS Ground Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 
© If part of your order 1s backordered, the remainder will be 


shipped UPSGround. » Allow 2 weeks for personal and company 
checks toclear. e ALLSALES (except Swan products) ARE FINAL. 
© Defective items replaced or repaired at our discretion. © PA 


deliveries add 6% sales tax. © Prices and terms subject to change 


without notice. 
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A Designers Dream! 
1000 DPI Plain-Paper Typesetting 


Daw publishing is not only here, 
it’s thriving. Every day, more 
graphic designers are learning to use 
computers as tools. However, at the 
standard resolution of 300 x 300 dpi, 
most laser-printed output is used 
primarily for proofing copy. Final copy 
is still sent to the typesetter. 


Like a dream come true, Raster Devices 
Direct, Inc.™ presents an alternative to 
type shops: the Trendsetter 1000™. 


The Trendsetter 1000 is an 1BM 
PC/XT/AT or’386 compatible laser 
printer that provides 1000 x 400 dpi 
Plain-Paper Typesetting output. It 
comes standard with 35 Bitstream® 
Fontware™ scalable fonts and is com- 
patible with over 200 more. Plus, the 
Trendsetter 1000 offers two different 
printing modes: a Direct mode, and a 
PostScript® compatibility mode. Use 
the Direct mode for super-fast 1000 x 
400 dpi printing from any GEM, Win- 
dows, or other supported application. 
(You can also use the Direct mode to 
create font special effects like shading, 
patterns, squeezing, stretching, shear- 
ing, obliquing and rotating.) Use the 
PostScript compatibility mode to print 
1000 x 400 dpi output from PostScript 
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language files. The Trendsetter 1000 
provides Plain-Paper Typesetting for all 
your publishing needs. 


So if you use graphics programs, 
desktop publishing, CAD/HPGL, or 
even advanced word processors, and 
have dreamt of 1000 dpi Plain-Paper 
Typesetting for just $5,995 call Raster 
Devices Direct at 1-800-468-1732. (In 
Minnesota, call 612-941-4919.) Send us 
your Corel DRAW, Micrografx Design- 
er, GEM Artline, Aldus PageMaker, 
Xerox Ventura Publisher, AutoCAD, 
Microsoft Word 5.0, WordPerfect 5.0, or 
HPGL files and we'll send you back 
1000 dpi Plain-Paper Typesetting out- 
put! 
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PC Publishing Power Direct to You 
1-800-468-1732 FAX (612) 941-5116. 
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EMS ON AN AT 
1 am interested in software that would 
allow me to configure my AT’s extended 
memory to LIM EMS 4.0. Are there any 
packages that can do this? 

Jeff Hall 

Pakenham, Ontario 

Canada 


p Abandon all hope, ye who enter 

here: if Dante were alive today, 
eS he'd probably dedicate a circle of 
Hell to the lost souls attempting to emu- 
late expanded memory on 80286-based 
machines. Not that it can’t be done or 
that there aren’t plenty of products that 
try, but configuring a software emulator 
to work with your favorite programs can 
seem like an impossible task. 

For instance, programs such as Jave- 
lin, which employs a seldom-used tech- 
nique called page aliasing, aren’t com- 
patible with EMS emulators, page 
aliasing—mapping one page onto mul- 
tiple pages of the page frame—requires 
an expanded memory board. 

The two most flexible emulators on 
the market are Above DISC, Version 3.0 
($99.95; Above Software, 3 Hutton Centre, 
#950, Santa Ana, CA 92707; (714) 545- 
1181) and Turbo EMS, Version 4.2 ($99.95, 
Lantana Technology Inc., 4393 Viewridge 
Ave, Suite A, San Diego, CA 92123; 
(619) 565-6400). 

Both programs offer menu-driven 
installation and configuration; they also 
accommodate certain programming ec- 
centricities, such as Microsoft Windows’ 
need for page-frame allocation at the 
highest available memory address and 
Paradox’s demand that the frames be 
located on a 16K boundary. In addition, 
you can specify the initial memory seg- 
ment, These emulators will also allow 
you to simulate expanded memory using 
your hard disk—something that only people 
with very little money and lots of time on 
their hands would want to do. 

Other capabilities that make these 
packages attractive include the ability to 


EMS ON AN AT: 
Simuiating LIM EMS 4.0 
expanded memory on an 
AT compatibie. 


OPTIMIZING YOUR HARD 
DiSK’S iNTERLEAVE: 
Speeding up your hard 
disk to keep pace with 
your system. 


DON’T INTERRUPT ME: 
Locating interrupt confiicts 
when installing hardware. 





free the allocated memory without re- 
booting (under the proper conditions) 
and the capability to hide it from an 
application. Hiding memory is useful, 
for instance, because applications that 
automatically use available EMS mem- 
ory whether they need it or not might run 
faster without it. 

Power users as well as neophytes will 
appreciate the accompanying manuals, 
which offer good explanations of ex- 
panded memory and its emulation. (For 
more information, see Douglas Boling’s 
EMS40 utility, described in the Utilities 
column in the June 27, 1989, issue of PC 
Magazine.) 

Of course, these programs also have 
capabilities that distinguish them from 
each other. Turbo EMS, which takes up 
about 68K of conventional memory, in- 
cludes a spillover feature: if you have 
several types of memory (such as ex- 
panded and extended or extended and 
disk-based) and you mun out of one type, 
the software will fall back on another. 
You can also create application-specific 
configuration files with Turbo EMS. 

Above DISC, on the other hand, al- 
lows users with 80286 chips dated later 
than August 1987 to allocate the page 
frames entirely outside of conventional 


memory, shrinking overhead from 78K 
to only 1K. The penalty is a slowdown in 
performance. 

Speaking of speed, if you're an inten- 
sive user of Windows or DESQview, you 
might want to spring for an expanded 
memory board. Emulation is slow enough 
as it is, when performing the large amount 
of swapping required, some applications 
slow down unbearably. 


OPTIMIZING YOUR 
HARD DiSK’S iNTERLEAVE 
luse a turbocharged IBM PC in which I've 
teplaced my hard disk controller. | believe 
1 could coax better performance from my 
hard disk riow that | have the accelerator 
card if | could reduce the iriterleave from 
6:1 to maybe 2:1. How can | change my 
hard disk's interleave? 

Eric Otterbacher 

Midland, Michigan 


Changing your disk’s interleave 

Tequires performing a low-level 

format, which normally destroys 
your data. If you’ve already backed up 
your hard disk, don’t want to buy yet 
another disk utility, and feel comfortable 
using DOS’s DEBUG program, then all 
you need to do is enter G=C800:5 at 
DEBUG'S prompt. This should call up 
the disk utility program in ROM. (If not, 
try C800:6 or C800:8—location varies 
with different systems.) 

On the other hand, a couple of pro- 
grams will let you change your inter- 
leave without wiping out your data: Spin- 
Rite ($59; Gibson Research Corp., 22991 
La Cadena, Laguna Hills, CA 92653; 
(714) 830-2200) and OPTune ($99.95; 
Gazelle Systems, 42 N. University Ave., 
#10, Provo, UT 84601, (800) 233-0383 
or (801) 377-1288). A First Look at Spin- 
Rite appears in the October 11, 1988, 
issue of PC Magazine; OPTune was re- 
viewed in the February 14, 1989, issue. 

Both of these utilities determine the 
optimal interleave, perform a nonde- 
structive low-level format, and change 
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the interleave of your disk. Neither pro- 
gram will low-level-format an RLL-encoded 
disk. Although SpinRite offers more in- 
depth doctoring for your hardware, OPTune 
can handle partitions larger than 32MB. 
Before buying either of these prod- 
ucts, call the company to ensure that the 
program is compatible with your con- 
troller. Also, unless you’re a risk-seeking 
individual, you’d be wise to back up your 
hard disk before moving a single byte. 


DON’T INTERRUPT ME 
Occasionally, when installing a new add- 
in board, | am unable to determine the 
interrupts set for other boards already in 
the PC. Determining which interrupt to 
use for the new board can become a 
time-consuming trial-and-error experience. 
ls it possible to write a software routine 
that can automatically determine which 
interrupts are already in use? Are there 
any such routines available? 

David Harding 

Lanham, Maryland 


. Touchstone Software’s computer 


PC cavalry rides to your rescue in the 
(Mel form of Checkit, a $149 PC diag- 
nostic utility (909 Electric Ave., Seal 
Beach, CA 90740; (800) 531-0450, (213) 
598-7746 in California). 


Once you tell 
the program the 


memory, Checkit 


configuration of your | 


will also show you 
a map of your 

RAM chips and 
display tne location 
of any bad ones. 





An easy-to-use, menu-driven pro- 
gram, Checkit will tell you the IRQ 
assignments of your currently loaded devices 
as well as the standard DMA assign- 
ments native to the system; unfortunately, 
it won’t tell you the DMA channels used 
by add-in boards. You can print out re- 
ports of the configuration of your system 
for future reference. 

In addition, Checkit runs diagnostics 
on your motherboard, memory, drives, 
video subsystem, communications ports, 
and peripherals, such as the printer, mouse, 
and keyboard. Once you tell the program 
the configuration of your memory, Checkit 
will also show you a map of your RAM 
chips and display the location of any bad 
ones and if you're wondering how power- 
ful your system is, Checkit can run vari- 
ous benchmark tests to gauge your ma- 
chine's performance. 


ASK THE ADVISOR 
Send your questions to Advisor, PC 
Magazine, One Park Avenue, New York 
NY 10016, or upload to PC MagNet (see 
the ‘‘By Modem”’ sidebar in the Utilities 
column for access information). Please 
specify your equipment. 






Travel 


The WorldPort 2400™ and the WorldPort 1200™ 
modems are the perfect travel companions 

for your portable computer. They work virtually 
anywhere in the world, including hotel rooms 
and phone booths, allowing you te connect ina 
few million more locations than other modems. 


With features superior to internal units, the 
WorldPort line of modems is the smart choice 
for all your communication needs. WorldPort 
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drawing no power from your laptop. Cutting 
edge technology brings you features such as Bell 
and CCITT standards, direct connect and acous- 
tic interface (300 and 1200 bps), tiny size and a 
tiny price. The WorldPort 1200™ can be easily 
upgraded to 2400 bps and both the WorldPort 
2400™ and the upgrade come with Carbon 
Copy PLUS™ communications software. 


Find out more about the travel companions that 


modems operate from their own internal battery, won't tie down your portable computer. Call us 


‘WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systeme, Inc., Carbon Copy PLUS is a trademark of Meridian Tachnology Inc. 
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today for more information about the WorldPort 
line of modems, or the name of your nearest 
dealer, at 800-541-0345. (In New York, 
516-261-0423.) 





TELEX: 6502848020 
FAX: (516) 754-3491 


“Have you ever seen anyone have 
fun paying his bills?" Terry asked. 
John responded, “It looks so fast 
and easy - Quicken must really 
make it hassle-free,“ 





“They Laughed When I Said I Actually 
Enjoy Doing My Finances” 


ou know how it is when you find 
something you really like. You tell all 
your friends about it. That’s what 

I did after I discovered Quicken. 

At first, none of them believed how much 
time and hassle Quicken saves me. Es 
cially since it costs so little. But once 
tried it for themselves, they were sold. 

Hey -I’m nota millionaire or a tycoon. 
My finances aren’t the most complicated in 
the world. Even so, they took too much 
time. Plus, I didn’t always have the infor- 
mation I needed for taxes, budgeting, and 
keeping better track of my cash flow. 

Then I heard about Quicken. 


An Incredible Time Saver 

It’s amazing —I now enjoy a chore I used 
to dread. You see, Quicken does all the 
tedious, time-consuming work for me. I 
finish in minutes what used to take hours! 
Quicken actually learns my regular bills. I 
simply confirm payment amounts each 
month. Then it hands me printed checks 
already addressed for mailing. I save at 
least two hours every month — that’s like 
three extra days of vacation each year. 

Even when I’m away from my computer, 
Quicken saves me time. I can enter 
transactions with just a few keystrokes, 
and Quicken eliminates the math and the 
mistakes. 


No Accounting Mumbo Jumbo 
I know nothing about accounting. 


ey 


I don’t know “debits” from, 
NEW VERSION 3.0 

Quicken 3.0 is even easier, faster, and 

offers over 50 new features, including: 

| * New credit card, cash, asset, and 
liability accounts 

© Combines information from all 
accounts into consolidated reports 

¢ New Tax Summary and Net Worth/ 
Balance Sheet reports 

© New wallet-size checks 


“credits.” With Quicken, I 
don’t need to. It speaks in 
plain English. /t’s a breeze 
to learn and use because it 
works just like my paper 
checkbook. Even the first 
time, I was up and 
munning in five minutes. 





Quicken doesn't © Variable sony budget amounts 
chee oe © Link wth Cheelree™ te 
aa rg how fast | nation’s electronic payment system 

s. em. 


1 Get More Insight with Less Work 


For the first time, I know exactly where 
allmy money is going. I'm on top of 
paying bills, reconciling accounts, and 
what’s more, at the press of a button, 
Quicken generates insightful reports like 
Income and Expense, Budget vs. Actual, 
Net Worth, and more. And, I finish taxes 
faster, too, Quicken’s Tax Summary 
reports support my deductions, plus it links 
to TurboTax® and J.K. Lasser’s Your 
Income Tax® software. 


Powerful Business Features 


Quicken even handles my business 
bookkeeping. It produces financial 
statements like P&Ls, Balance Sheets, 
and other useful reports. It forecasts 
cash flow, tracks A/R, A/P, payroll, 
jobs, clients, and more. 

Quicken is so versatile, Lwasn’t 
surprised to learn that over half its 
customers use it for small business 
bookkeeping. 

No Wonder It’s #1 in the World 


Quicken is the best selling finance 
software in the world. Bill Howard of PC 


? Magazine says, 
5 “Quicken is about as 
one. OE good as software gets — 
71988; : tenetizey POWErful, affordable 
iwaag and easy to use. 
(12/27/88) 


SPECIFICATIONS 
Software Imports from 
(CheckFree and ASCII Expora to ASCII, 
Lotus *1-2.8%, Symphony*, Quautro®, Excel, 
Hardware ALLIBM® PC, XT*, 
AT®, PS/2*, and compatibles with 320K RAM 
and DOS 2.0 of higher Works with your 
printer and monntor, we guarantee it 

F Unlimited oumber of bank accounts 
and tranasctions (subject to available dink 
space) Maximum amounts to $9.999.999 99. 
‘Other: Unlimited FREE terhnical support, Pp 

Checks are 

WESFin minitudons in te US od Connie 


CheciFree Electronic 
bill. Modem and software required. Special 
offer available In Quicken package A service of 
CheckFree Corporanon 

Quicken fp cvatiahie at most cvmpuars and cofrware seers. 





Quicken is a regutered trademark of kpnuit. All other proshict names menooned are trademarks of regunered trademarks of their respective holders. 


Try Quicken FREE for 30 Days! 

I'll admit my friends were skeptical. So I 
told them to do what / did. Try Quicken 
FREE for 30 days by ordering below. The 
folks at Intuit are so sure you'll be satisfied 
that they’ll let you retur it for a full 
refund...for any reason. 

You, too, could enjoy doing your 
finances. Trust me. It happens. 






Sure, Id like a shortcut to taking better 


care of my finances. I'll take 
Quicken at $59:95, mcluding free shipping by arr J understand 
I may return tt for a full refund within 30 days if ['m not com- 
pletely satisfied. (CA residents, please add sales tax. For 
coupon orders, allow 10 days for delivery in U.S., and longer 
to Canada.) 











Name 

Address 

Cy Sate Zip 
Daytime Phone ( ) 

UL 54" disk 2 3” disk 


Preferred payment method (check one) 
D2 Check enclosed (no purchase orders or COD, please) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| CO Visa 
| 
| 
| 
| 
| 
| 
| 
| 


( MasterCard = ([] American Express 
Card No. Exp. Date 
Signature 
Mail to: 
ws Or, call: 
540 University Avenue 1-800-624-8742 
Palo Alto, California9430: += in U.S, and Canada, 

L-PCA0S 


386 20E 40 mb. 
DLO mb cccseee 
286 Desk Pro 12 mh: 
286E Desk Pro..... 
Compag I Model 1V 
Compag Port. 386 Model 40/100 
5579/6999 
Compaq HE 20 mb/40mb sone 495/469 
Compaq 386-S model 1/20/40 
2479/2849/ 30909 
Compaq 386-25 110/300 7195/9199 
Compay SLT 4/20 mb 20. 3949 
Compaq SLT w/40 mb 


PERSONAL SYSTEM/2 


Model 30 286 w/20 mb 
Model 50- 30/60 .... 

Model 70 - 60/1 3899/5899 
Model 80 - 40/70 .. 4579/4875 
Model 80 - 300. eevee BEDI 


ee $1950 
499/2739 


80387-25 

80387-20 

80387-16 

80287-8. 

80287-10 

8087. 3/8087. 

256K Chips/64K Ch 


Prices Subject 
To Change 


f High Pr 
ools Them D 


10 MHZ TURBO 
1 floppy, 640K, AT style keyboard, 
Monographics card, MONO MONILOT sreccccsceeseeres D 
Color System add $150 w 
add $249, 4/30 mb add $269 
286 Bulldog 12 MHZ 
1 mb Ram, 1.2 floppy ... weave 
Bulldog 386 20 mhz, 1 ah fam 
1.2 floppy .... fasssantarcessessescseses sors 
AST 
AST Premium 286 Model 80, 10 mhz. 0 
wait state, 512K DOS keyboard, 


AST Premium 386 Model 300C 


LP thegygeye. 1 amngs, EOS hes tral S7nte 


All AST computers carry a 1 year warranty 


NEC Multispred HD. 
Toshiba 1000 

Toshiba 1200. 

Toshiba 1200F ... 

Toshiba 3100E 

Toshtha 1600 

T3200/T5 100 

Toshiba $200 40/100 

Zenith Super Sport 20 mb 
Zenith Super Sport 286 20 mb 


Panasonic FXABM 89 
Toshiba 30/100 
Toshiba 3300... 
Toshiba 1700 EN 
Sharp 300/330 ... 
Sharp 220 


3 3953/4293 
4999/5389 


Dest eS. 


ane 
wile 


Everex Micro Enhance! 

Genoa Super Hi Res 

Hercules Graphics Car 
Hercules inColo 

Hereules VGA 

Orchid 800 VGA ..... 

Orchid Pro Designer 4/256K 
Orchid Pro Designer + w/3 12K 
Paradise Auto Switch 480 
aie ve "GA Plus .. 


STB tle HT 
STB Multi Res. I... 


1 cogs Dehas 


Vega V Ram. 
ATI Wonder EGA/VC 


AST Advantage w/128h .. 
AST 6 Pack Plus w/384K 
AST 5251-11 + Enhanced ... 
AST Rampage 286+ ccccsees. 
AST Rampage 386-2 for 
Model 50/60... 
Everex Mini Magic w/o K 
Intel Above Board + w/312K 
Intel Above Board WO + w/$12K 
Intel Inboard 386 w/adapter .... 
Intel Inboard 386 for PX w/1 mb.. 
Intel above Board 1 Plus for 
PS/2 w/o K. 
Irma Board HL. 
Logical Connection 
Orchid Ramquest 16-32 w/o K 
Orchid Ramquest XT/AT w/o 
Orchid Tiny Turbo 286 «0.00. 
Orchid Tiny Tubro Extra . 
Orchid Ramquest I] Z w/o K 


Mierosoft Mouse wi indow ssccssesessesnes 


Microsoft Mouse w/PC paint brush .. 
Mousesystems Mouse a 
Logitech Mouse C7 Phus/th Res 
Logitech Sean Man .. - 


For Orders Call: 1-8 00-438- — 


HOURS MON.-FRI. 8:30 a.m.-6:30 p.m. ¢ SAT 9:00 a.m.-1.f10 pm 


COMPUTER PRODUCTS 
3241-E Washington Road ¢ Martinez, Georgia 30907 


For shipping & technical call: (404) 860-6905. For returns: (404) 860-6899 
Georgia Residents & International Customers Call (404) 860-7364 © FAX (404) 860-7358 





Fishing For A Whale Of A Deal? 
% 


FX 850 264 CPS, 34 NLQ 
FX 1050 264 CPS 


Q 
L Q pho O 400 C Ps, 108 NLQ 


4 


OKIDATA 
182 Plus 180 CPS, 30 NLQ 
320/321 300 CPS, 62 NLQ 
390. 


$, 120 NLQ «. 


TOSHIBA 
321 SL 216 CPS, 72 NLQ.. 
351 SX 350 CPS, 100 NLQ 
341 SL 216. CPS, 72 NLQ 
311 EXPRESS ... 3 


2200 
5200 
5300... 


D124 cece 
TISO/1 191 


1592/1595 
S131... 
Laver KX4450. 


HEWLETT-PACKARD 
Laser Series | 
Law WD... 
Desk JeyDesk Jet Plas 
Pacific Data 1 mb/2 mb .. 
Pacific Deto 25-N-1 
Plotter In A Cartrid 


Proprinter X24E 
Proprinter XL 24 
Proprinter III... 
Proprinter NIX 


CANON 
BBY 30 ceitsaresons or reosuiernnen 


wenceversece soso OD 


Seagate 20 mh w/conte. ST22 
Seagate 30 mb w/contr. sT238 
Seagate 40 mb for AT ST251-1 
Seagate 40 mh for AT $T251 
Seagate 80 mh ST 4096... 
Ext. Drives for PS/2 360/1.2 o. 
Toshiba 3-1/2" 720K int. .. 
Toshiba 3-1/2" 1.44 mb. int. 
Toshiba 5-1/4" 360K int 
Toshtba 5-1/4" 1.2 mb. i 
Bernoulf Bos 11 5-1/4" 20 mb. 
20 mb ext. w/eard 
dark £3 wk. de poate 
44 mb ext. wieard 
Plus Hard Card 40 
Plus Hard Card 20 
Priam 130 IDIAT... 
Priam 160 EC ., 
Priam ID 250 E 
Priam ID 330 EC. 


Everex 1200 int. «. 
Everex 2400 int/eat. 
Hayes 1200/2400... 
Practical Peripherals half 
2400 w/Procomm ... 
US Robotics 2400/9600.. 
Supra Modem 2400 int/ext. 
Ventel Half Card 2400/Crosstalk 
Vented 1200/2400 Plus ssssoseees 


39/169 
279/419 


sresenee b29 
139/619 
20 DD/129 

299 


MAGNAVOX 


Amber 776 
RGB&O 876. 


Multisyne I] A... 

Maltisyne HID .....659 
Multisyne Plus 00000879 
Multisyne XL 19" 2149 


EGA 9CM05 3. 


aoe 369 


MITSUBISHI 


Diamond Scan 
HI1.6605.15" 


122 


HLO905-19" ..000.2250 


ZENITH 


Ultrasyne V49W) vsonsnarnnnens 


enemas $599 


Sales Hot Line ] -800-438-6039 


< BULLDOG 


COMPUTER PRODUCTS 


For shipping & technical call: (404) 860-6905. For returns: (404) 860-6899 


Call Bulldog. 


Novell Advanced Netware V2.15 .. 
Novell SET Netware 2.15... 
Novell ELS Level 14 User... 
Novell ELS Level 11.8 User 
Novell NE 1000 Ethernet 
Workstation Board vcvssscasnsseseenereinesreen 259 


Enable O// 
Foxbase + 
Freelance Plus 
Framework 10 
Harvard Graphic: 


IBM Display Write 1V 


Microsoft Word 5.0 
Microsoft Excel... 
Multimate Adventa 
Peachtree 1] Complete 
Paradox 3.0 wo. 

R Base for DO! 

Super Cale 1V 1. 
Symphony 1.2 .... ory 
Ventura Desktop Publ. 
Word Perfect 5.0 secs 
Wordstar 2000 + 3.0 
Wordstar Pro 5. 


Everex 60 mb. int. secsssssccersesrsserencesssenesseseere DISD 
Archives 40 mb int. .. 
CMS 150 mb, internal .. 
external 
Archives 60 int, or ext. w, 
Archives 150 int. w/card 


Policy: Add 3% (minimum #o) 
ing end handling 
CORIO aS f Suoning end nandigg etsy 
Mast aid (OD charges Personal end o 
4 r checks require 2 weeks to 
For faster detivery us&® your 
card of sand cashier's 
money order Ge 
edd sales tex All 
Prices and ere suby 
i tems ere subj 
Detective eottwere will be re 
ihe same item only 


limits of the menulec 
Swerrenty We car quer 
@ compatibility All seles ere 
fina! end returned shipments ere 
Subject to @ restocking fee All re 
turns must be essigned en AMA 
number for return authorization 
Cell (404) 860-6899 


Geurgia Kesidents & deterietiomad Customers Call { 404) 860 7304 © BAK (404) B60 7358 
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EDITOR'S CHOICE 
B VGA Wonder 
July 1989 


v) 
es! the Phenomenal VGAWONDER does it all at IBM Hardware level! 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
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First Looks 


Hands-on Reviews of the Latest Products 


1-2-3, Release 3, Brings Three- 
Dimensionality, External DBMS 
Access, and Few Disappointments 


HANDS 
by Craig 


More than a year after it was an- 
nounced, Lotus 1-2-3, Release 
3.0, has arrived with enhance- 
ments to virtually every aspect 
of the program. Lotus Develop- 
ment Corp. obviously took a 
long, hard look—perhaps too 
long—at its breadwinner, at the 
competition, and at all the sug- 
gestions for improvement that 
came in the form of Release 2 
add-ins, then judiciously adopt- 
ed the best of what it found. The 
result is an impressively power- 
ful, feature-rich, and, for the 
most part, well-designed 
spreadsheet. The $495 program 
isn't perfect, but there’s a great 
deal to applaud. 

Perhaps the best news for 
current /-2-3 users is that, in 
terms of both compatibility and 
learning curve, the move up 
may be less painful than feared. 
. WK files can be read into Re- 
lease 3 without a translation 
step, and everything—macros 
included—will work normally. 
(Some macros may fail if they 
rely on cursor moves instead of 
first letters for command selec- 
tion.) .WK3 files can be export- 
ed back to Release 2 cither di- 
rectly (if they don’t use Release 
3 enhancements) or via the 
Translate program. So mixed 
Release 3/Release 2 work- 
groups should be feasible. 

As for the learning curve, 
Release 3’s use of three-dimeo- 
sional worksbeets—the most 
significant change in this up- 
grade—should strike most users 


as a straightforward extension 
of what they already know. The 
commands for adding and delet- 
ing sheets, for moving and 
copying between sheets, for de- 
fining multisheet ranges, aod 
for navigating in three dimen- 
sions should all be pretty 
straightforward if you know 
your way around Release 2. 
Some other aspects of the pro- 
gram may send you to the man- 
ual, but you shouldn’t need to 
take a seminar to become pro- 


mended) for OS/2. Lotus stipu- 
lates that the IMB under DOS 
must consist of 640K conven- 
tional plus 384K extended 
memory. 

If all your memory above 
640K comes by way of an ex- 
panded memory card, you'll 
bear the burden of reconfiguring 
the chips to be extended, which 
will inconvenience anyone who 
has already gone to the trouble 
of painstakingly configuring his 
memory board to run larger 





The muitisheet capability of 1-2-3, Release 3, simplifies 
consolidation modeia. Parspective view, ahown here, leta 
you see three layars of tha modal at once. 


ductive with Release 3. 

What you will need is an 
80286- or 80386-based PC and 
a lot of memory. Release 3 runs 
under DOS (3.0 or later) or 
OS/2 (1.0 or 1.1); it requires at 
least a megabyte for the DOS 
version or 3MB (4MB recom- 


speadsheets. Now, tbanks to 
Lotus’s new strategy, you'll 
have to dig out an old manual to 
find the correct DIP switch sct- 
tings. Beyond the required 
IMB, the program supports 
both extended and expanded 
memory (LIM 3.2 or 4.0), but 
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you'll get the best performance 
by configuring as much memo- 
ry as possible 10 be extended. 


Three-dimeosionality is the 
dominaot new feature in Re- 
lease 3. A Release 3 file starts 
out as a normal grid (or 
“sheet’’) of rows and columns, 
but you can add as many as 255 
additional sheets. Each is iden- 
tified by a letter in the upper-left 
corner, and every cell in the 
workspace is ideotified by three 
coordinates—the sheet letter, 
the column letter, and the row 

CONTINUES ON PAGE 34 
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number. A Perspective com- 
mand, which is all but buried in 
the command sequence, lets 
you see three sheets at once on- 
screen, and a Group mode com- 
mand enables you to format all 
sheets of a file identically. 
Multisheet files are good for 
many things, the most obvious 
of which are the segregation of 
functional worksheet areas onto 
Separate pages and the easing of 
consolidation chores. With Re- 
dease 3, you shouldn't ever have 
to worry about clobbering a 
macro by deleting data records, 
and you won't have to work in 
the dark when rolling up subsid- 
iary data into a consolidation. 
Release 3 also offers the oth- 
er kind of three-dimensionality, 
popularized by Microsoft's Ex- 
cel—the ability to write a for- 
mula in one file that references a 
cell or range in another file. 
This *‘file-linking’’ feature al- 
lows you to centralize data for 
reuse in multiple contexts. It 
also gives you a way to build 
models larger than available 
memory. Although Release 3 
lets you keep as many files open 
in memory as your system per- 
mits, it doesn’t require the tar- 
get file of an extemal reference 
to be in memory; you ean link an 


DOS EXTENDER LETS 1-2-3 ACCESS 





tf you have a graphics diapiay, 1-2-3, Release 3, ieta you 
keep the current graph viaibie while you work with the 
numbera. 


active file to a disk file and use 
the Link-Refresh command to 
keep the calling formula cur- 
rent. 

Beyond three-dimensional- 
ity, the most important en- 
hancements in Release 3 fall un- 
der the database wing. A new 
/Data External command allows 
you to access records in third- 
party DBMS files. You simply 
assign a range name to the exter- 
nal table, then supply that range 
name to the /Data Query Input 
command (or use it as input ar- 
gument for the database statisti- 
cal functions). Thereafter, the 
external ‘‘range’’ behaves as 


MEMORY BEYOND 640K 


by Craig Stinson 

1-2-3, Release 3, is the latest 
in a growing number of DOS 
programs that run in protected 
mode and access memory way 
beyond the 640K boundary. 
What makes this magic possi- 
ble is a tool called a DOS ex- 
tender. The one used by [-2-3 
is DOS/16M, from Rational 
Systems. 

A DOS extender switches 
your machine into protected 
mode as soon as the applica- 
tion using it starts. Then, 
whenever the application calls 
on operating system or BIOS 
services (when it needs to 


open a file, for example), the 
extender switches the system 
back to real mode, gets the ap- 
propriate service performed, 
and returns again to protected 
mode. Depending on the pro- 
gram, the mode switches may 
occur infrequently or many 
times asecond. 

Either way, it’s all invisi- 
ble to you. What you see is a 
program that accommodates 
16MB of extended memory, 
just as the OS/2 version does, 
all within the context of your 
familiar 640K-bound operat- 
ing system. 

The f-2-3, Release 3, 
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though it were an ordinary /-2-3 
data table. 

To use this outreach capabil- 
ity, you need a driver specific to 
your external DBMS, and to 
date the only such item avail- 
able is a sample dBASE Ill driv- 
er included by Lotus. But it’s a 
safe bet that third-party drivers 
for major DBMSs will be avail- 
able by the end of the year. 

Other database improve- 
ments include simpler criteria 
formulation, the ability to per- 
form relational operations on 
two or more data tables, the 
ability to include formulas in an 
output range, a /Data Query 


package comes with disks for 
both DOS and OS/2. The ver- 
sions are functionally identi- 
cal and use the same data files, 
so if and when you switch to 
OS/2, you won't have to re- 
train or convert files. Never- 
theless, by choosing to incor- 
orate a DOS extender in its 
DOS version, Lotus has defi- 
hitely given a powerful life- 
extending shot in the arm to 
this humble operating system 
and provided a large segment 
of the PC marketplace with 
just the latest disincentive to 
switch teams and convert to 
Os/2. 


Modify command that lets you 
make changes to an input range 
(particularly useful if the input 
range is notin the current file), a 
couple of handy new macro 
commands for appending fields 
and records to tables, and a 
{FORM} macro command for 
automating data entry. {FORM} 
represents a huge increase in 
control and flexibility over Re- 
lease 2’s /Range Input eom- 
mand. 

In the graphing department, 
Release 3 offers some new 
gtaph types (including High- 
Low-Close-Open), the ability to 
create ‘‘overlay’’ graphs (a line 
graph over a bar graph, for ex- 
ample), the ability to set up two 
yaxes, alogarithmic scaling op- 
tion, more text options, and bet- 
ter control of colors and pat- 
terns. If you have a graphics 
sereen, you can now opena 
graph window and keep the cur- 
rent chart visible as you work. 
And PrintGraph is gone; you 
can now print graphs from with- 
in 1-2-3. (Unfortunately, you 
can’t print them side by side 
with tabular matter. To get a 
graph and a worksheet on the 
same page, you have to queue 
them up as consecutive print 
jobs, and one will appear direct- 
ly above the other.) 

Despite these improve- 
ments, /-2-3 is still nothing like 
a presentation-quality charting 
machine (which Excel arguably 
is, at least for some users). But 
then Lotus is betting that you’ll 
use its other products for that 
purpose. To facilitate transfer to 
presentation-quality programs, 
Release 3 lets you store graphs 
in .CGM and .PIC formats. 

Printing in Release 3 takes 
place in the background, allow- 
ing you to continue working 
while your printer churns. New 
queue-management commands 
let you suspend printing, re- 
sume after an error, move par- 
ticular jobs to higher or lower 
priority, and cancel the queue. 
Other new commands let you 
assign printing attributes (font, 
style, size, color, orientation) 
from menus and name a given 
constellation of print settings 
for later reuse. 

Unfortunately, there is no 
straightforward way to create a 
worksheet-independent library 
of named print settings; like a 
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named graph, a named group of 
print settings belongs to a given 
file. Also unfortunately , there is 
no publishing capability as such 
in Release 3. The program of- 
fers litde control over vertical 
spacing, and its approach to font 
selection is fairly crude. Lotus 
has promised to incorporate Ail- 
ways into Release 3 ‘‘in the near 
future.’ In the meantime, if one 
of the Release 2 add-ins has you 
hooked on publishing, hang on 
to it and export your print jobs 
back to Release 2 for output. 
Release 2 add-ins, inciden- 
tally, need to be rewritten to run 
under Release 3. Lotus is devel- 
oping a new high-level pro- 
gramming language for this pur- 
pose. Due for shipment in the 
third quarter, the Lotus Add-in 
Toolkit for Release 3— of which 
the language component was 
formerly called LEAF—will 
enable developers to customize 
the /-2-3 macro language as 
well as create new @ functions 
and entire add-in applications. 
In the macro area, aside 
from the inclusion of some new 
keywords (including a handy 
item for sending a command to 
the operating system), the big 
changes are that Release 3 lets 
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Lotus 1-2-3, Raleaaa3 

Lotus Development Corp., 55 
Cambndge Pkwy., Cambndge. 
MA 02142, (617) 557-8500 
List Price: Lotus 7-2-3, 
Release 3: Standard Edition, 
$4985 (after January 1990, 
$595); Server Edition (available 
third quarter), $695; Node 
Edition (available third quartar), 
$395 

Requires: DOS 3.0 or later and 
1MB RAM for DOS version; 
OS/2 1.00r 1.1 and 3MB RAM 
{4MB recommended}: 
approximately 3.5MB of hard 
disk space 

In Short: A major upgrade wilh 
improvements on almost every 
front and a disappointment or 
two as weil. The most 
significant changes are 3-D 
worksheets, linked files, and 
the ability to tap external data 
sources. 
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you write an unlimited number 
of macros and lets you store 
them on any worksheet that’s 
open in memory. Thus you can 
create worksheet-independent 
macro libraries. Release 3 also 
includes a keystroke recorder of 
rather limited utility. Cursor- 
move keystrokes supplied as ar- 
guments to functions are con- 
verted by the recorder to fixed 
addresses, so even a simple gen- 
eral-purpose macro to add a col- 
umn of numbers has to be edited 
after being recorded. 

Other enhancements in Re- 
lease 3 include a well-designed 
“‘reservation’’ system for en- 
suring file integrity in multiuser 
environments, friendlier error 
handling (you no longer get 
bumped back to Ready mode af- 


ter clearing an error flag), op- 
tional Undo protection, and a 
host of minor conveniences— 
far too many to enumerate. You 
will continue to discover mod- 
est usability improvements here 
and there, long after you're up 
and running in Release 3. 

As for disappointments 
(aside from the absence of All- 
ways), the biggest for my mon- 
ey are Release 3’s implementa- 
tion of optimal (minimal) recalc 
and its lack of true auditing fea- 
tures. 

What the Lotus manual calls 
optimal recalc is really back- 
ground recalc. Unlike other pro- 
grams that keep track of formula 
dependencies and just reexam- 
ine those cells that might be af- 
fected by a new entry or edit, 


Release 3 continues to reevalu- 
ate the whole workspace. The 
improvement over Release 2 is 
that you're free to continue 
working while it does so—even 
to edit cells that are being recal- 
culated. The problems with this 
approach are that you don’t get 
to see the results of your 
changes, and you have to put up 
with jerky scrolling until /-2-3 
finishes the job. With a number 
of complex files in memory, 
waiting for the red CALC light 
to go out can be a serious irti- 
tant. (Fortunately, background 
recalc times are not nearly as 
long as the brute manual recale 
times shown in the PC Labs per- 
formance test results that ac- 
company this article.) 
CONTINUES ON PAGE 36 





\f you're planning to upgrade from Lotus 1-2-3, Release 2.01, to 
Release 3.0, also plan to take coffee breaks during many 
operations. The program shares Microsoft Excel's 
sluggishness when performing disk-intensive 

operations and SuperCaic5’s speed disadvantage 
imposed by the 3-D worksheets. 


Mathematical Worksheet 
Recaiculalion reports the time 
takan to calculate a Lotus 1-2-3 
2.01 worksheet with 1,950 
mathematical functions and 494 
taxt cells Lower times indicate 
more efficiant implementation of 
standard apreadsheet functions. 


The Loan Recalculation tast 
worksheet calculates the 
monthly paymant and 
displays the amortization 
schedula lor a 10-year 
mortgage based on any 
givan loan principal. This 
test is a typical 
spreadshaet application. 
Internal Rala ot Raturn 
Recalculation tasts tha 
Net Present Valua and 
Internal Rata of Return functions 
These computation-intensive formulas 
Indicate the efficiency of a prograr’s 
calculation and intemal Rate of Retum 
algonthms. 


The Sava to Diak test measures how 


long It takes the spreadsheet program 
to save the Mathematcal Worksheet 


Performance Times 
(Times givan in seconds, 
disk space grven in kilobytes) 





*Lotus 1-2-3, Release 2.01 





59.83 
*Microsoft Excal, Varsion 2.0 48.98 


_ 


Recalculation test file to disk, using the 
product’a native fila format. 

The Load from Disk test maasures 
how long it takes tha spreadsheet 
Program to read the Mathematical 
Worksheet Recalculation test file from: 


Recatculation Recalculation Recalculation Diak ol 





1.52 
— 3.02, 
* This product was not reviewed, but we are reporting its test results for comparison. 


2.43 
2.88 


















Relative Times 
(Lotus 1-2-3, 
Release 2.01 = 100) 


Disk Space reports tha siza of tha 
Mathematical Worksheet Recalculation fila 
when the spreadsheet program saves it 
to disk in the program's nativa life lormat. 
Asmallar number hera is bettar, jeaving 
Teom for more or digger files on the same 
chek 


disk, using the product'a native file 
format. 
Mathematical Intarnal Rata Save Load 
Workaheet Loan of Return to from Diak 
Space 





3.75 6.02 81 
8.85 29.51 79 
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As for auditing, Release 3 
lets you add comments to the 
ends of formulas and constants, 
as well as assign notes to range 
names. There are new com- 
mands to list such range name 
notes, file linkages, and so on. 
There’s also a map feature that 
allows a panoramic overview of 
a sheet, distinguishing labels, 
constants, and formulas. But 
there’s still no way to highlight 
achain of formula dependencies 
within a given sheet. This is fer- 
tile area for improvement. 

Finally, a nontrivial bug 
leapt off the screen as I was run- 
ning the PC Labs performance 
tests. Release 3 is supposed to 
issue a warning prompt if you 
quit or use /Worksheet Erase 
with unsaved work in memory. 
But | was able repeatedly to 
change certain cells to certain 
values, then quit directly with- 
out the warning prompt being 
issued. (It happened only with 


particular cells and particular 
changes; most of the time, the 
failsafe mechanism operated 
correctly.) 

Disappointments and flaws 
notwithstanding, it appears that 
Lotus has done what it needed to 


IS LOTUS STILL 
NUMBER ONE? 


by Gus Venditto 

Performance aside, the ques- 
tion surrounding the shipment 
of Release 3 is, Will Lotus 
hold on to its dominant posi- 
tion? 

There are clear signs that 
1-2-3 will never be the power- 
house it was throughout the 
1980s. In the past 2 years, 
some estimates say, it dropped 
froman 85 percent share of the 
spreadsheet market to roughly 
65 percent (estimating sales in 
the PC market is a black art, 
not a science, so these figures 
are basically guesses). 

Release 3 will heip shore 
up the erosion, but there’s 


do. /,2,3, Release 3, is strong 
enough to draw substantial 
numbers of current users to 
the higher ground, and it’s for- 
ward-looking enough to keep 
1-2-3 on top well into the next 
decade. r 


nothing in it that is likely to re- 
gain the lost market share. Mi- 
crosoft’s Excel is better at 
printing and cell manipula- 
tion. Borland’s Quattro will 
slill appeal to the budget- 
minded. 

Lotus's standing in the 
market won't be firm until it 
releases /-2-3 2.2 (the up- 
grade for 8088-level PCs) in 
the fall. With it, Lotus will 
have staked out the middle 
ground of spreadsheet soft- 
ware. But it has little hope of 
gaining the high ground until 
it produces /-2-3/G, the Pre- 
sentation Manager version 
that's still a long way off. 


Budget Express: A 1-2-3 
Add-in for Outlining Budgets 





If you're one of the many Lotus 
1-2-3 users whose job invoives 
budgeting, you'll find an able 
assistant in Budget Express, a 
Release 2 add-in from Syman- 
tec Corp. This well-thought-out 
$149 kit of accessories can 
make the chores of building and 
analyzing budgets dramatically 
easier and quicker than using 
1-2-3 alone. 

Budget Express organizes 
your budgets by outlining them, 
using the rows of your spread- 
sheet for budget categories and 
their detail lines, and the col- 
umns for the budget periods. If 
you want a summary view of 
your assets or liabilities, you 
simply collapse the detail rows 
and the program totals that cate- 
gory automatically. If you want 
to see your totals for the quarter 


or the year, you can collapse 
your columns just as easily. Un- 
like summary tables that you 
create with spreadsheet formu- 
las, you can get the detail back 
at the touch of akey. 

The benefits of Budget Ex- 
press go weil beyond mere out- 
lining. Once you've typed the 
budget category labels, for in- 
stance, you can indent the rows 
all at once. To create columns 
for your fiscal periods, you need 
only type in the beginning peri- 
od; the program generates labels 
for the following periods auto- 
matically. Other functions let 
you create category and period 
totals or move categories in a 
single operation. 

Once you’ ve built your bud- 
get, Budget Express offers 
many toois to help you analyze 
it. The most notable is its goal- 
tracking feature, which lets you 
specify a goal, either as a target 
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amount or as a percentage or 
dollar change, for the cell that 
contains the total budget. You 
can then go through the budget 
and change various components 
while monitoring your progress 
on-screen. If you decide that 
you’ve gone down the wrong 
path, you can easily restore the 
original worksheet. 

Budget Express offers abag- 
ful of other analysis tools that let 
you calculate actual and per- 
centage differences, running to- 
tals, or percent-of-total figures 
for any part of your budget. Un- 
fortunately, the complexity of 
the various options can be 
daunting, and you can easily get 
unexpected results. 

This is especially true of the 
Group option, whose rules re- 
quire five pages of explanation 
in the manual. Also, since any 
named graphs you’ ve created 
get wiped out as soon as you re- 


store the original worksheet, it's 
hard to use the analysis func- 
tions with /-2-3’s graphing ca- 
pabilities. 

Budget Express has a power- 
ful consolidation facility for 
merging dissimilar worksheets. 
You have a range of options for 
combining columns and rows, 
the most useful of which lets 
you match by column or row la- 
bel instead of by cell letter or 
number. 

The program is intelligent 
enough to add rows that occur in 
one spreadshect but not the oth- 
er to the end of the appropriate 
categories; it also combines 
rows that appear in both spread- 
sheets. For really sticky jobs, 
the program’s Interactive mode 
lets you specify exactly which 
rows or columns should go 
where. 

If there’s a fault with this 
feature, it’s that you can’t use it 
to plug numbers into existing 
spreadsheets. If you want to 
perform calculations on the re- 
sults of your consolidation, you 
must either re-create the formu- 
las each time you consolidate or 
pull the consolidated figures 
into a master worksheet with 
formulas as a named range. 

Budget Express is a fine pro- 
gram with something to offer to 
anyone who does budgets. 
Though a version for /-2-3, Re- 
lease 3, won't be available until 
next year at the earliest, you 
may find that Budget Express’s 
outlining capabilities let you do 
most of what you'd otherwise 
do with a 3-D spreadsheet, but 
with less effort. . 
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Budget Express 

Symantec Corp., 10201 Torre 
Ave., Cupertino, CA 95014; 
(408) 253-9600. 

List Price: $149 

Requires: 64K RAM free after 
loading Lotus 1-2-3, Release 
2.01, with its add-in manager, 
or Retease 2 2; DOS 2.0 or 
later 

in Short: This outtiner and tool 
kit for budgeting with 1-2-3 
abounds in innovative design 
touches. Its powerful goal- 
tracking and consolidation 
features are particulary useful. 
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Quality, scalable LaserJet fonts generated o72-the-fPy in Microsoft Word & WordPerfect. 





Praised by PC Magazine’s editors and users alike, 
Glyphix 3.0 represents the state-of-the-art in font 
generation technology. 
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next level for those of us not blessed with a postscript 
device of some sort. WOW!” 

PC Magazines’s editors compared the quality of 
Glyphix and Bitstream type and concluded that “... the 
difference is impressively small.” And easy to use ... 

“ With this new version, SWFTE International seems to 
have thought of every possible convenience.” Bs = ae i 

So say goodbye to font files, hours of font file gen- ; Microsoft Wor Worle 

eration and artificially high font prices and give all your 
2 


documents that professional look, with Glyphix 3.0... 5" | | 
the fastest and easiest font technology you can buy for 3.50" i 
WordPerfect or Microsoft Word. r 
GLYPHIX BUSINESS SERIES FONTS ' Order Toll F ree In De (302) 429-8434 a 
* Scalable from 3 to 120 point. | | | 
e Regular, bold, italic and bold italic versions. *$00-23 1.9383 
© Type effects including outline, shadew and more. a zal - 
® International characters and symbols. 
¢ A growing library of modern and classic typefaces. iL eae ra ce poe $79.95 | 
: Company (L] WordPerfect 50 
A SPECIAL INTRODUCTORY OFFER! LE] Micasot word 5.0 
Order the Glyphix Installation Kit for WordPerfect 5.0 i Aeros Font Sets - $99.95 m 
or Microsoft Word ($79.95) and any font set ($99.95) iy St te 
and get a second oem, Series font set FREE! a C] basic i 
me ge ___u_________ta ss§ 
F 2s rheorcabmded | O VISA MasterCard Se bole a 
ANTE aioape al a Decorative a 
fl C7 Fixed i 
ie seek ito cutie, ctl “st | 
Ilion 1's veqaed for 
eateries mt ed Bh Sinctre Exp. Date a 
rd those Lepr yf laa P., Bor 219 Rocio, De 19732 
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First Looks 


SmartWarell: Integrated 
Software with Advanced 
Macro Programming 


HANDS ON 
by Edward Mendelson 


If you don’t look behind the fa- 
¢ade of SmartWarell, you'll see 
an impressive (though some- 
times quirky) package that is 
composed of a word processor, 
spreadsheet, database, and 
communications module. But 
Informix’s enormous $699 pro- 
gram (with seven manuals) of- 
fers far more than it appears to 
on the surface. Its four modules 
are linked by an advanced pro- 
gramming and macro language 
that lets anyone with a few 
hours of programming experi- 
ence convert the package into a 
system that automates all forms 
of corporate data handling. 

Using an elaborate system 
that starts with custom menus 
and branches out into dense 
thickets of formulas, condition- 
als, variables, and arrays, 
SmartWarell allows you to 
write a program that prompts 
unskilled users to enter data 
that, after passing through a 
spreadsheet and database, de- 
termines the content of mail- 
merged letters and the content 
and destination of files sent 
electronically to other loca- 
tions. 

Much of SmartWare’s pro- 
gramming amounts to simply 
entering the keystrokes that you 
want the program to play back 
and then editing and combining 
macro files, the package also 
lets you create links to external 
C programs. Of course, if you 
merely want to use the macro 
function to record the closing of 
a letter and play it back later, 
SmartWarell won't force you to 
do anything fancier than that. 

SmartWare’s printer and 
monitor support is better than 
just about any other integrated 
package’s and often surpasses 
that of advanced standalone 
programs. Color printing is 
available for text and graphics, 
and hundreds of special charac- 


ters are supported. SmartWare 
can drive PostScript printers by 
using their built-in fonts. With 
many printers, the program can 
create its own reasonably good 
graphics-based fonts in Greek, 
script, and other styles, al- 
though it doesn’t support stan- 
dard soft fonts. Graphics dis- 
plays of up to 800 by 600 dots 
per inch and text displays of up 
to 60 lines by 100 columns, or 
45 by 132, are available for 
most standard video cards and 
monitors and are selectable 
from a menu. 

SmartWare’s modules can 
import and export files to each 


pressive extras. The database 
module, always the pride of the 
SmartWare package and a wor- 
thy rival to expensive stand- 
alones, has now shed almost all 
of the limitations of earlier ver- 
sions. Up to 127 files can be 
combined or linked, and 120 
files can be combined into one 
report. Creating and modifying 
databases is a matter of a few 
menu-driven steps. Almost ev- 
ery detail is customizable, in- 
cluding the input sequence and 
input masks that can require nu- 
meric entries or exclude indi- 
vidual letters. The query editor 
uses a screen that looks like the 
display that users will eventual- 
ly face, making programming a 
snap. 

The spreedsheet module 
claims to let you work with 
sheets with 10 million cells, but 
you’ll be more interested in 
background and minimal recal- 
culation, linked worksheets, the 
ability to open up to 50 work- 





SmartWarell's extenaive graphies capabilitiea include 3-D 
grapha with complete cuatomization of fonts, patterna, 
and colora. You can aiso put multiple grapha on a page. 


other and to any standard format 
used by other programs, but 
there are no hotlinks that auto- 
matically alter the data in a word 
processing file when you 
change that same dataina 
spreadsheet. Each module lets 
you split the screen to view mul- 
tiple files at once, but you can’t 
divide the screen between two 
different modules. 

The moduies themselves 
Sport all of the standard conve- 
niences and include some im- 
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sheets at once, and an “‘audit’’ 
function that highlights cells 
containing specific informa- 
tion. The graphics functions are 
flexible enough for any con- 
ceivable business use, permit- 
ting multiple graphs on a page 
and a variety of 3-D charts. 

The word processor sports a 
spelling checker and thesaurus, 
creates indexes and tables of 
contents, handles variable- 
width columns, and offers other 
familiar features. But it goes 


further than the competition by 
letting you open as many as 50 
windows simultaneously for 
editing different files or differ- 
ent parts of the same file. You 
can automatically view foot- 
notes in a footnote window, but 
the program is surprisingly 
Primitive in not providing word 
wrap in footnote text. 

The communications mod- 
ule uses the package’s standard 
macro language for its script 
files and is fully integrated with 
the other modules. 

SmartWarell’s interface 
uses a combination of moving- 
bar menus supplemented by 
other control keys that are dis- 
played by cycling through a se- 
ries of lists. The one unsettling 
aspect of using the moving-bar 
menus is that they let you make 
achoice by pressing the first let- 
ter of the item or by using the 
Spacebar to move around the 
menu, You can’t use the Arrow 
keys to move to menu choices, 
an inconvenience that can be an- 
noying if you’re accustomed to 
using programs whose moving- 
bar menus work differently. 

All in all, SmartWarell is 
probably the strongest of all in- 
tegrated packages for the PC, 
with an especially powerful da- 
tabase. For most corporate pur- 
poses, the few advanced fea- 
tures available in standalone 
packages may be less valuable 
than the shared interface and in- 
tegrated programming language 
in this program. a 


PE FACT FILE 


SmartWarell 
Informix, 16011 College Bivd . 
Lenexa, KS 66219; (913) 599- 
7100 
List Price: $699; database 
alone, $449; spreadsheet 
alone, $349; word processor 
alone, $249; upgrade from 
eerliar version, $199; nodes for 
LANs, $249 each 

) Requires: 512K RAM (640K 
RAM recommended), hard 
disk, DOS 2 0 or latar (DOS 3.1 
for LANs) 
In Short: An extremely flexible 
and capable inlegreted 
packege with an advenced 
macro-programming languege 
The database, elways the 
centerpiece ol the Smer'Ware 
system, is stronger then ever 
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BYE Prana 


Now you can change programs 
on your computer just as easily. 


“Click” spreadsheet. 

“Click word processor. 

“Click” database. 

Imagine. Now you can change from 
one software program to another just like 
changing channels on your television. 
With Software Carousel? it’s that easy. 

No more saving files, exiting pro- 
grams, loading new programs an 
retrieving new files, every time you 
need to change applications. 

Simply load your programs in the 
moming (it handles up to twelve at a 
time). Then “click” from one to another 
all day long. 

Over to word processing for a quick 
memo. Into your spreadsheet for budget 
work. Off to your aetime fora mailing 
list update. Return to your word processor, 
and it’s ready to go back to work, right 
where you left off. 

Or load several sessions of the same 
program, each with a different file, pop 
back and forth, and work on seve 

| spreadsheets, documents, or anything 
else, all at once. 
Why didn’t someone do this before? 

Actually, a lot of people tried. But 
what they ended Salen a bunch of 
fancy software “environments” that eat 
up memory, change the way you work, 
and boggle the mind with complexity. 


LACS SEL S89" 


SoftLogic Solutions, Inc. 


One Perimeter Road, Manchester, NH 03103 


Plus, a lot of them make you buy new 
“compatible” software applications. Some 
even make you buy a bigger computer. 

Software Carousel, on the other hand, 
works with the programs you already own. 
So you can go on using 1-2-3, WordPer- 
fect, BASE, SideKick, any program that 
runs on the computer you use right now. 
Inan absolute minimum of memory. 
Without changing anything about the 
way your software runs. 

Best of all, Software Carousel makes 
the most of your computer's memory by 
letting you use all available lower 
RAM in each program you 
use. And if you decide 
to add extended 







New release 3.0—the best gets 
better. 


even 

This is the third major release of 
Software Carousel, and we think you're 
going to like the improvements. 

Like new support for graphics 
programs. And for PC networks. 

Like new menu options that free 
up even more memory to run your 
programs in. 

A new automatic start-up that lets 
you get all your programs underway the 
minute you turn on your computer. 

And anew customization menu 
where you can tailor all of Software 
Carousel’s features and options 
exactly the way you want them. 


ot expanded What could be easiet? Well 
memory, how about the price? Software 
Software Carousel is just $89.95 at your 
Carousel works software dealer, or direct from 
with that too, SoftLogic Solutions. 
and makes switch- InfoWorld said, “If 
ingeven faster. ae You're looking for sim- 
Garry Ray, writing) ae plicity, Carousel is the 
for PC Week said, oe . __ environment for 
“Of these three altema- ys , ass Te’sa...program that 
tive operating enviton- “7 delivers what it prom- 
ments (OS/2, Desqview ises; a very good value.” 
and Software Carousel), So sit back, relax, and start 
Carousel may be the best Z changing programs the easy way. 
choice of the day” With Software Carousel. 
Available at software dealers everywhere. 
Or, order direct by calling Bil hee. SoFTLOGIC 
Call 800-272-9900 COMITION® ~ 
(603-627-9900 in NH) SOLUTIONS 


{3 p pegutered trademark of SoftLogec Solumons Other brand name: are nademarks ot reperered rmdemorks of thes respective owners. 


Scttwere Carousel 
© 1999 SotLogke Solutuins 
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More Than A Great Price 


“Acma delivers power and value!" 





All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, 08/2, UNIX, XENIX and Novell 


ACMA 286/12 ACMA 386/20 ACMA 386/25 ACMA Workstation 

















Desktop System Professional System Business System Basic Diskless Workstation 
— Intel 80286-12 CPU running at — Intel 80386-20 CPU running at — Intel 80386-25 CPU running at — Intel 80286-12 CPU running at 
6/1 2MHz (keyboard switchable) 16/20MHz (keyboard switchable) 16/25MHz (keyboard switchable) 6/12MHz 
- 512K RAM, expandable to SMB — IMB 32-bit high-speed RAM, — IMB 32-bit high-speed RAM, — 640K RAM (on system board) 
on system board expandable to |G6MB (8MB expandable to GMB (8MB 32-bit =~ Remote boot PROM 
— 0 wait state w/page mode 32-bit on system board) on system board) ~ Parallel & serial ports 
interleaved arrangement — 0 wait state w/page made — 0 wait state w/page mode — Upgradeable to a full function PC 
- Shadow RAM for system & interleaved arrangement interleaved arrangement ~ Two 3.5” half-height drive slots 
video BIOS relocation ~ Shadow RAM for system & — Shadow RAM for system & video 
‘ F — Low profile case w/power supply 
— Five 16-bit & three 8-bit slots video BIOS relocation BIOS relocation Tene eee 
Boone ul eek axTUV ~ Supports EMS/LIM 4.0 — Supports EMS/LIM 4.0 ee ts nee ee Soe sos 
i — Enhanced 101-key keyboard 
approved power supply — Supports 80387 math coprocessor — Supports 80387 math coprocessor 
6 a 7 A 6 — Supports 80287 math coprocessor 
(110V/220V) = One 32-bit (available), four — One 32-bit (available), four 16-bit 
- ROM-based setup 16-bit & two 8-bit expansion slots & two 8-bit expansion slots ¢ 
— Supports EMS/LIM 4.0 — 200 watt UL, CSA & TUV — 200 watt UL, CSA & TUV 
— Supports 80287 math coprocessor approved power supply approved power supply Ethemet Workstation 
5 (110V/220V) (110V/220V) a =a are 
— Choice of 1.2MB or 1.44MB 
floppy disk drives * — ROM-based setup — ROM-based setup — Novell NE-1000 or NE-2000 
: 5 compatible (8-bit or 16-bit) 
— 1:1 interleaved dual hard/floppy ~ Extended BIOS functions to — Extended BIOS functions to , . 
‘diak drive contraller enable or disable shadow RAM, enable or disable shadow RAM, - Memory on networking card: BK (8-bit 
_Piraiel & ceri pees EMS & interleaved mode EMS & interleaved mode card), or 16K (16-bit card) 
~ Choice of 1.2MB or 1.44MB — Choice of 1.2MB or 1.44MB — 10 Mbps data transfer rate, baseband 
— Enhanced 101-key keyboard i i é i 
ET eee floppy disk drives floppy disk drives — IEEE 802.3 Industry Standard 
a ili q 
z - 1:1 interleaved dual hard/floppy — — 1:1 interleaved dual hard/floppy 8-bit $975 
CI7QR disk drive controller disk drive controller 
ye 
— Parallel & serial ports — Parallel & serial ports 
Mono EGA VGA 
~— Enhanced 101-key keyboard — Enhanced 101-key keyboard A 
20MB/65ms $1,199 $1499 $1,699 a ta ARCnet Workstation 
40MB/40ms $1379 $1,679 SL879 7 ACMA 386 utility software — ACMA 386 utility software 
; . - ¢1 QOL — SMC ARCnet compatible 
286/16 $995 | é WPLl,Oo7I — 2.5 data transfer rate 
Mono EGA VGA Mono EGA VGA Mono EGA VGA  — Memory on networking card: 2K 
40MB/28ms $1,549 $1919 $2,089 A0MB/28ms $2.149 $2,519 $2,689 40MB/28ms $2.449 $2.819 $2,989 — Star or Bus Topology 
80MB/28ms $1,795 $2,165 $2,335 8OMB/28ms $2,395 $2,765 $2.935  80MB/28ms 52.695 $3,065 $3,235 Star $865 
0805 





e 





286/20 $1,095 Vertical Case Option Add $195 Bue @ 













45 Day "Risk-Free" Money Back Guarantee 
2-Year Warranty 

Unlimited Toll Free Technical Support 
Leasing Available” 













































es te Monitors Video Cards 
-to- NEC: ATI: 
Complete Back-to-School Package eats ce ee oa 
i Malti -2A $475 We 
Includes FREE Surge Protector and Printer Stand Multisyne Plus Call ae ongeh wot aa 
: 3 x i | Hyundai -- Special! -- VGA == $260 
ACMA‘s 10MHz Turbo - 640K RAM - 360K floppy drive and | ee Moe $74 Pro-Designer VGA $299 
controller - parallel port - 8087 math coprocessor support - eight ve " : 
i ach 14" EGA, .31 Dot Pitch == $295 Pro-Designer VGA+ $399 
expansion slots - 84-key keyboard - monochrome monitor with | 14" VGA._31 Dot Piich $299 _— Paradise: 
tilt/swivel stand- Epson LX-8 10 printer (200/30 cps) - 6” parallel printer ” oe : x 
5 s r 14" VGA, .41 Dot Pitch = $279 VGA+ $249 
cable - ten diskettes - computer paper, Upgrage with EGA or VGA s. VG. 
i a amsung: A+ 16 $299 
displays, and/or 20MB or 40MB hard drives. 12" Monoch $75 VGA Professional $469. 
"Back-to-School" Special $839 Id" Color $215 Video 7 
ac oO P 1a 14° EGA $325 VEGA VGA $259 
= 14" VGA $365 Fast Write VGA $339 
° 14" Sync Master $425 VRAM VGA $479 
Complete Business Package 15” Full Page $385 ACMA: 
. . 16-bu VGA $169 
| Includes FREE Surge Protector and Printer Stand Printers EGA $129 
P Epson: Mono/Graphic $39 
ACMA's 286/12MHz - 20MB hard drive - 0 wait state - page mode LX810, 180/30 eps $185 Color/Graphic $39 
interleaving - shadow RAM for BIOS relocation - EMS/L1M 4.0 support FX850, 330/88 cps $339 
| - dual hard/fioppy controller - 512K RAM expandable to 8MB on the ! LQS510, 180/60 cps $339 Wo: 7 
system board - five 16-bit and three 8-bit expansion slots - 200watt UL LQ850, 330/88 cps $519 45 Day "Risk-Free 
| approved power supply - either a 1.2MB or 1.44MB floppy drive - 80287 LQ1050, 330/88 cps Call Money-Back Guarantee! 
math coprocessor support - parallel and serial ports - ROM based setup - L.Q2550, 400/108 cps Call That's right, try any ACMA 
enhanced 101-key keyboard - monochrome monitor with tilt/swivel stand Panasonic: computer for 45 days, and if 
- Panasonic 1191 printer (240/48 cps) - 6° parallel printer cable - ACMA 1180, 192/38 cps $185 you're not 100% satisfied, for 
286 utilities - ten diskettes - computer paper. Upgrade with EGA or a pet eps Pee any reason, simply return it for a 
|| VGA displays and/or larger hard drives. 1592, sone EAs ae full refund...no questions asked. 
| u ® u G ‘ “We're this confident because 
| Business Special $1 295 ee Ae ee cal our systems are that good!” 
4450 Call 
r a - . ’ ’ 
Government, Corporate & University P/O’s Welcome! Open 7 Days A Week! 
All computer systems come with a two yeur warranty® and a 45 day risk-free money back o 
guarantee. On-site service is an option, and leawng 1s available for conmmercial accounts - please call 
for details. Get a 1% discount for prepayment or wire transfer. Personal checks are accepted and take 800 a 6 66 = 8898 
seven husiness days to cleur. There are no surcharges for Visa or Mustercard purchases, and we accept 
COD via certified check. Please add 2% for shipping and handling ($3 minimum). In Califomia add Mon - Fr 7:00am to 6:00pm 
7% sales tax, Software, printers, momiors and slipping are not refundable. Call for shipping cost for Sut - Sun 9:00am to 3:00pm 
Military addressed (APO/FPO). or if outside the continental United States. We are not responsible for . 
errors in typography or photography. and we reserve the nght to substitute equivalent parts. All prices Technical Support 800-666-7868 
and specifications are suhyect to change without notice, and all brand names are registered trademarks Mon - Fri 7:00am to 6:00pm 
of their respective companies. {All times Pacific Standard Time) 


* All ACMA computer customers receive a two year warranty. First year covers all parts and 


p. Sepapemepees ek Se al Please call for complete details. Monitors and printers are COMPUTERS, INC. ™ 
~ ==... The Price P Leader! Cc | 
LHe LTICe erformance eader:! 


Acma Computers, Inc., 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623 - 1212 Fax 415 - 623 - 0818 
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(BASE IV The experts 
cant say enough about it. 


an eis 


By Beth Se batiave tae GBA 1¥ fo alge fy with GDARE Il Phas? Micek 


Ashton Tate be planning to air = Neverthelem, a month after tie To work around the problem, 
on major siectronic bulletia release, user reports of peculiar he miggested, users should make 


SQL not Dbase forte, test finds | 


Ashton-Tate promises to correct query flaws after competitor criticism 













dremed inchide » compatibility when dBASE [V users open or — Astton-Teto also confirmed 
) , problem using (DASE IV's new edit @ racine field Ine (BASE Mit the existence af # quirk that 





‘Phas applications; o giltch that 
peer ident fle op A month after the retease of ABASE IV, user 
and other assorted hottlenecks seports of pecullarities and features that don't 


retin network apeert end :. work as promived have begun to filter in, °° 
Micek, ARASETV product manag. eee, 





Into dBASE IV. Once Break is activated; users must 
in the next few weeks on dBASE IV jo used on the memo reboot thatr machines, Micek 
CompuServe, The Source and field, that feld and its entire sald, and on date ls destroyed in 
| eee nen pe reat Lia a sgheperlenn geese Se ee een 
a ‘re board as they ave reperted by ua- from any progrem, including Dreblem, 
B feaaieter aise some 23, Mico wort allies and DASE edd-ona, Users have alao reparied two 
fable con wat be read by Desse As bs our hung-stending prac- escept dBASE IV. other potential problema trreg: 
By | TL Chee 113 Phas or any anne tice, we are rendying the first eet = The lockout ts sparking user lerittes ko generating cakculeted 
comments on dBASE IV te cemplairis thet possitie incom- flekds and a flaw in the mailing- 
post on public bulletin boards” patibilitien exist between the two lst function thet prints a blank 
i said Lydia Dobyna, vice preakient versions, fine in an edktrone label when ane: 
present © major problem far marketing at Ashton-Tate, “The way thet dBASE [V har fhetdl of information—fur exam- , 
| thes with 0 sain ef Wand “However, very few areas are dies enhanced racine fields, its ple, a compasy’s name—in 
covered, We he heard nothing ont puatiée to have compattiil- -mbeing @ 
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a ier ities dna iney tr whan rye | po smeeh ORE Forno DT co 
| me pret of Ohase ends Aaah icra Span | wt ero oom eee} ts uh crbedend SUL tree o- ‘ch ws LOM vom Extended 
: Sol ran oer eit ep we | echnay appa YJ Execs Katies cats caine parancty ures URI wer si eonngerepions fo 
ASQL ent ania, Ph “eed I atrasdeh leery mamanfruare commernvity. perwosiely | 
bin mane he rina of presence in SOL Server of iriggane—= | appliennews cuaner be te thoes wana ‘ehh reed-ondy Ia the VAX works, bot) Syst at 
| eae ovat wil vorebien of Dtaoe | spomal SOL stetervents wad tomnintein | weruor and be omemperne | Os database ‘dota, fer Se-caltoet | trvuctane oat in ruech better shi 
| gemgaubles. Any ervtam cont mat | mibroatem inlays Thewaigh Wiggs, | wih aoe CRewe feet saab without Ot | Siegen fn wes peompaieha Caibeuna elie: 
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mom of a performance burden thas @ every Chane npplicaiven adda | tam, the grunt exit becnme oot, | ETE" Tan more aOR 
fymon that woes nabioe SC. Hatha | es elds toemab SO. cae mov, es or ean C | Ree oe 
rd tools ‘Thwon Isblen give each SQL record | CLANGNGPRLOSUTTERE, ff ‘athe, tho cuore snizsienyotiind) the | tony OG? hy was the melatorne, 
Users exianing singhe-weer | auspaned by IV a rummber, nate | the 
hese wpplicattons 19 snap os foot 4s | whether the recurd tel bown worked be 
they do Now emmy aise be rm for nshack | dedetae by Dine, owl give the curd a 















InfoWorld, May 8, 1989 
Oracle developed the first commercial SQL database over I0 years ago. Like SQL*Forms” SQL*ReportWriter:" SQL*Menu* And SQL*Plus? 
And the first SQL database for the PC over 4 years ago. Its based on ANSI standard SQL, and runs on PCs, minis and mainframes. 
It's called Professional ORACLE* And it works. 
It has the most up-to-date, most powerful and most complete set of To order Professional ORACLE for the PC, call 1-800-ORACLEI, ext. 4460. 
application development tools available. Its $1,299, and comes with a 30-day, money-back guarantee. 


ORACLE 


Compatibility, Portability, Connectabihty. 


Universally acknowledged to work just fine. 


Copyright ©1989 Oracle Corporation. dBase, dRase IV, and Ashton-Tale are registered trademarks of Ashton-Tate Corp. ORACLE, SQL’Forms SQL’ Menu, and SQL*Plus are registered trademarks and SQL’ ReportWriter is a trademark of Oracle Corporation 


First Looks 


Superbase 2: 
An Entry- 
Level DBMS 
For Windows 





Microsoft Windows users who 
don’t want to leave that graphi- 
cal environment to browse 
through, select, or report on 
dBASE files can look to Super- 
base 2 from Precision Software 
for help. Used either with 
dBASE or by itself, the $295 
nonprogrammable database 
management system offers mul- 
tifile, relational capabilities and 
lets you attach graphical images 
to individual database records. 
Superbase 2 takes full ad- 
vantage of Windows’ graphical 


BENCHMARK TES 


usef interface to let you use pull- 
down menus, dialog boxes, 
and, of course, windows to 
view and manipulate a data- 
base. The program makes terrif- 
ic use of the mouse, which 
means you'll need only the key- 
board to edit database records or 
to fill in query search values. 
With the help of dialog boxes, 
you can even use Superbase's 
mouse-based interface to create 
filters and queries. 

But the impact that a GUI 
can have on a database comes 
through even more clearly in 
Superbase’s implementation of 
VCR-like browsing controls. 
With a mouse click, you can use 
these VCR-like buttons to skip 
swiftly from record to record or 
to scan the database from front 
to back or vice versa (like fast- 
forward and rewind). The but- 
tons will help you find or filter 
out records or jump to either end 
of the database. Pause and stop 
buttons let you control opera- 
tions in progress. 

Superbase 2 includes a full- 
screen text editor, which can 


SUPERBASE 2 





iw ~>4\ The Delete and Index test tmes tor Superbase 2 appear to be 
(WA much slower than those of dBASE /V, but this 1s primarily a 
result of tha test's algorithm, which requires that deleted fields be 
physically removed from the detabase This might mean copying 


tha ramaining columns to a new database, 


deleting Ihe old detabase, and 
renaming the new one. Superbase 
2 lets you detete columns by 
tendenng them invisible 
until you pack the 
database to reclaim 
the space. There- 259 
fore. deleting the 200 
columns takes only 180 
afew seconds, bul 100 
physically ramoving 50 
them takes longer. 9 ee 


Performance Times 


(Times gwen in seconds) Import 
“dBASE til Pius 352.00 


Superbase 2 303.24 





SE, 


181.91 











%, 
Relative Times 
(GBASE lif Plus = 100) 
Deleta and 
Sort Search Indax 
134.00 8.00 166.00 


23.46 224.21 


* This product was not reviewed, but we are reporting its test results for comparison. 


The Import test measures how quickly 
the database can impori an ASCII fle (of 
either fixed fleld length of comma- 
delimited format) with an index on the 
first hekd We include the indexing 
portion of tha tast to avoid penalizing 
Programs that eutomancally index the 
first field during the data conversion. 
Some programs require a two-siep 
process for this [est an Import followed 
by indexing. 


The Sort test measures the lime it takes 


for the package lo sori the files on an 
unindexed treld In ascanding order 


The Search tes! measures the time it 
takes to locate the firs! record that 
Satisties two criteria (make = Fendhi and 
model = coupe) 


The Delete and Index (four-column 
version) lest measures the time required 
fo remove four columns (Units. SellPnce, 
BuyPnce and TranDate) from a Product 
table created for this task, end then to 
reindex the file f necessary. 
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edit both formatted files and text 
files. The editor sports such 
word processing features as 
word-wrap, search-and-re- 
place, and block operations. 
You can use the editor to create 
form letters and mail-merge 
them with database records; you 
also can copy, cut, and paste the 
letters via the Windows Clip- 
board. 

Unlike DBMSs that offer 
memo fields and weak editing 
facilities, Superbase 2 lets you 
attach a text file toa record. You 
create a field that contains a text 
file’s name and the program will 
display the file with the built-in 
editor. You can even search the 
text file entries for a specific 
word or phrase. 

Similarly, Superbase 2 lets 
you attach graphics files (in- 
cluding .PCX, .TIF, or .IMG 
formats) to database records, 
and it will display the graphics 
in a window. Thus, a personnel 
database could have a picture of 
each employee attached to a da- 
tabase record and displayed 
along with it. 

Superbase 2 also lets you 
control data validation with 
multiple-response, required, 
and read-only fields. It can 
automatically recalculate for- 
mula-based numeric fields, and 
there is no limit to the number of 
fields per record or the size of a 
record in a database. The pro- 
gram can import and export 
multiple file formats, including 
delimited ASCII, dBASE, Lotus 
1-2-3, Microsoft Excel, and 
DIF, It can read and display 
dBASE files, but you can’t edit 
them until you import them into 
a Superbase 2 database. The 
program will also be compatible 
with and upgradable to Super- 
base 4, Precision Software's 





Superbase 2 
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database 
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text and 
graphics, aa 
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forthcoming DBMS, which will 
include a graphical forms editor 
and a database programming 
language. 

The Superbase 2 query facil- 
ity has a user-friendly front end 
that masks the complexities of 
building queries. You can con- 
trol which fields are displayed, 
how they’re formatted, the re- 
cord selection criteria, and the 
record order. Queries can be 
named, saved, and reused, and 
you can use them to access more 
than one file at a time or to per- 
form global database updates. 
There are 54 functions available 
for manipulating and formatting 
data. You can use the functions 
in formulas, filters, and queries 
and for controlling global up- 
dates. 

As if this weren’t enough, 
Superbase 2 includes a runtime 
version of Windows and a com- 
munications module for trans- 
ferring files to remote systems. 
Although the communications 
component is rather crude and 
doubtless won’t replace your fa- 
vorite Windows communica- 
tions program, it’s nevertheless 
handy to have. Ss 
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Superbase 2 

Precision Software, 8404 
Sterling St , Suite A, Irving, TX 
75063; (214) 929-4888. 

List Price: $295 

Requires: 640K RAM, hard 
disk, Microsoft Windows— 
compatible graphics adapter, 
DOS 3 0 or later. 

in Short: A Windows-based 
multifile DBMS tor 
Nonprogrammers thal is very 
easy to use. 
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First Looks 


IBM’s DisplayWrite 

5/2 Composer for OS/2 
Brings Low-End DTP to 
High-End Computers 





HANDS ON 
by Edward Mendelson 


After a decade or two of life in 
workstations, mainframes, and 
PCs as a character-mode cater- 
pillar, IBM Corp.’s Disploy- 
Write has suddenly taken wing 
as a graphics-mode butterfly. 
Now called DisployWrite 5/2 
Composer, the $695 word pro- 
cessor requires OS/2 1.1 but 
isn't a Presentation Manager 
program. It does bring the first 
true WYSIWYG text process- 
ing to OS/2, however, and uses 
the memory resources of that 
operating system to offer func- 
tions that aren’t available to 
comparable DOS programs. 
DisplayWrite 512 Composer 
is composed of two separate 
programs. The first, and less in- 
teresting, of the pair is Dis- 
playWrite 5i/2—essentially the 
same character-mode clunker 
familiar from earlier versions. 
The program looks and works 
much like the new $495 Version 
2.0 of DOS-based DisplayWrite 
4. The interesting part of the 


package is the new graphics- 
based Composer Extension, 
which looks and acts like a 
desktop publishing package but 
has a keyboard interface more 
or less similar to that of Dis- 
playWrite 5/2. The two parts of 
the program can read the same 
files, although in some circum- 
stances you have to make the 
files jump through some import- 
export conversion hoops first. 
Amazingly, neither program 
conforms to the SAA standard. 
Unlike DisployWrite 5/2, 
Composer Extension was writ- 
ten not by IBM, but by a compa- 
ny called Beyond Words. The 
two programs have some sur- 
prising differences. You can use 
a mouse in character-based Dis- 
PlayWrite 5/2, but you can’t in 
graphics-based Composer, 
where you really need it. To 
move Composer's cursor in 
large jumps, you use Ctrl-Ar- 
row key combinations, while 
for small increments you use the 
Shift-Arrow combinations. Or- 
dinary letter-by-letter move- 
ment requires only the Arrow 





DiaptayWrite 5/2 Composer can flow text around 
rectangular graphics, but not around irregular ahapea. 
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keys. DisplayWrite 5/2 uses a 
case-sensitive text-search func- 
tion, while Composer, which is 
too slow for text editing, has all 
the search options you could de- 
sire. 

The character-based part of 
DisployWrite 5/2 now ap- 
proaches the level of flexibility 
that WordPerfect and Microsoft 
Word achieved around 1984. 
You can now edit two files at 
once, sort blocks of data, con- 
vert a block from lowercase to 
uppercase, and have columns 
with variable widths. You can 
use proportional type, even with 
non-IBM printers, although you 
have to identify the typeface by 
number. One advanced function 
of DisplayWrite 5/2 is its new 
graphics preview with multiple 
zoom levels; another is its abili- 
ty to read .WKI and dBASE Ill 
files directly. 

The graphics-based Com- 
poser Extension is a lot more 
flexible, although not much 
faster. It gives you easy-to-use 
DTP functions and comes with 
50 well-designed stylesheets. 
You switch from text-entry 
mode to layout mode with a sin- 
gle key, and the stylesheet menu 
shows you the appearance of 
each type style. The picture-se- 
lection menu displays miniature 
versions of each image. Thirty 
images in Composer's own for- 
mat come with the package, and 
you can also import TIFF files 
or scan in your own images us- 
ing an IBM scanner. 

A clever manual kerning 
function lets you use the Arrow 
keys to move characters either 
horizontally or, for equations 
and dropped capitals, vertical- 
ly. Automatic kerning is avail- 
able, and, for any text style, you 
can specify minimum and maxi- 
mum levels of *‘tracking’’ 
(word and letter spacing) and 
choose one of five preset levels 
in between. You can flow text 
around rectangular graphics, 
but not around irregular shapes. 
Layout controls are generally 
less exact and extensive than 
those offered by PogeMaker or 
Venturo Publisher. 

OS/2 gives Composer 
enough elbowroom to display 
two documents on the same 
screen, and the built-in macros 
and general ease of use make 


this an attractive program—un- 
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Dispiay Write 5/2 Composer 
IBM Corp. 


Avaitable from IBM dealers 
List Price: $695 

Requires: 20MB on a hard 
disk, EGA or VGA monitor, 
OS/2 1.1. 

in Short: An awkward 
character-based word 
processor combined with an 
easy-lo-use desktop publishing 
packages. Tha word processor 
has full printing functions; the 
DTP component uses 
embarrassingly crude fonts. 
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til you print a file. Unless you 
use a PostScript printer's Times 
or Helvetica, Composer uses 
none of the printer’s native 
fonts. Instead, it can use only its 
own crude ‘‘graphics’’ 
fonts—startlingly coarse bit- 
map images that the program 
combines with graphics images 
when composing a page. 

To add injury to insult, the 
fonts aren’t scalable at print 
time. If you want to use more 
than the small set of sizes gener- 
ated for your printer during in- 
stallation, you have touse a sep- 
arate utility to produce each size 
that you need and then store it 
on-disk. The package comes 
with Compugraphic’s CG 
Times and CG Triumverate 
typeface outlines. 

Composer, unlike Dis- 
playWrite 5/2, lets you print the 
document you're editing on- 
screen, but its poor error han- 
dling may make you wish it 
didn't. If for some reason your 
printer isn’t connected, Com- 
poser only lets you back out of 
the error condition by closing 
the program abruptly and losing 
all the work you put into the 
document during the session. 

If you work in an office that 
has switched to OS/2 and buys 
only products with an IBM label 
on them, you'll end up with the 
new DisplayWrite whether you 
like it or not. But you'll be far 
better off with either WordPer- 
fect 5.0 or Microsoft Word 5.0, 
both of which run under OS/2 or 
DOS. If you want well-printed 
DTP under OS/2, wait for the 
Presentation Manager versions 
of PogeMoker or Venturo. @ 


A sample Home PAD. Everything starts here 
Now, any DOS-based computer can behave 





like a state-of-the-art workstation costing 
thousands of dollars more. 





The DOS PAD. Press the DOS button. DOS 
is demystified. 





HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
@ button. 


HyperPAD comes with more than two-dozen 
PADs — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 





HyperPAD, Push-Button Computing, and PADtalk are 
ademarks of Brighttilt-Roberts & Company Ltd IBM, 
Apple, Macintosh & HyperCard, and Compag are registered 
trademarks of Intemational Business Machines, Apple 
Computet inc., and Compaq Computer Corporation 


respectively 
© 1989 Brightbill-Roberts & Company, Ltd 


In computerese, HyperPAD™ 
means computer-ease. 


HyperPAD (hi‘par‘pad) n. 1. a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing™ 


It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button ... and youre there. 


HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Apple's Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


Push your own buttons 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD’s robust PADtalk™ scripting language. 


Redefine computing for yourself . . at the push of a button. 
HyperPAD. 





“The Ultimate Launching Pad” 
—€sther Dyson, Release 10 


‘,.-deceptively simple but remarkably rich” 
—Jeffrey Tarter, Soft-letter 


“Its pretty cooll” 
—John C. Dvorak, Industry Columnist 


Special Introductory Offer— 
Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 


To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 
Brightbill-Roberts, 120 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX315-472-1732 


r 
Special | ntroductory Price $99.95 | 

Please send me 

copies of HyperPAD at $99.95 each. 


Include $10.00 shipping per order. (New York state residents add 
appropriate sales tax.) 














Payment VISA ____ MC ___AMEX Diners ____Check 
Card # Exp. Date j 
Name j 
Address Phone | 
City ore Zip, 1 
rca rt eee | 
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First Looks 


Project 
Scheduler 4: 
Finally, an 
Easy-to-Use 
Project 
Manager 





Even project management pro- 
grams designed for handling 
small projects have a reputation 
for being difficult to learn and 
cumbersome to use. Belying 
that reputation is Scitor Corp.’s 
Project Scheduler 4, a $685 
project management program 
that offers superb graphics, an 
easy-to-use Windows-like inter- 


prompting offer enough assis- 
tance that you may never open 
the fine manual that accompa- 
nies the program. Mouse sup- 
port makes issuing commands, 
selecting options, and moving 
through the program easy and 
very fast. 

Anexcellent interface is just 
the beginning of what Project 
Scheduler 4 offers. The pro- 
gram lets you manage a project 
of 1,200 to 1,500 tasks. Each 
task can have up to 500 re- 
sources, allowing the program 
to handle larger projects than 
most other programs in this 
price range. Support for ex- 
panded memory, which Scitor 
will be adding in the near future, 
will allow the program to man- 
age even bigger projects. 

Project Scheduler 4's pro- 
ject management graphs and 
charts are simply the best 
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Project Scheduler 4 aplits the main work screen to ahow a 
network diagram (top window) or Gantt chart anda data- 


entry form. 


face, and excellent on-line 
help—a combination that’s hard 
to beat. 

Project Scheduler 4’s inter- 
face makes use of pull-down 
menus, windows, pop-up dia- 
log boxes with radio buttons, 
and scroll bars. Since the inter- 
face is graphic and the choices 
are logical, it’s possible to learn 
how to use the program simply 
by making your way through the 
menus. Context-sensitive help 
and three levels of automatic 


around. You can adjust the time 
scale of Gantt charts, changing 
the units from hours to days, 
weeks, or months. In addition to 
the job name, you can choose to 
display the job number and/or 
the work breakdown number. 
You can also customize the sys- 
tem by turing on the baseline 
display, turning off the delay in- 
dicator, and changing the time 
interval widths. 

The network diagram offers 
equal flexibility. You can 
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change the amount of informa- 
tion in the boxes, view the dia- 
gram at five levels of magnifica- 
tion, stretch and pull the 
network to reshape the pattern, 
and even hide the arrows. The 
program also features well-de- 
signed histograms and cost 
curves. 

Project Scheduler 4 lets you 
do true PERT analysis by speci- 
fying the optimistic, most like- 
ly, and pessimistic durations of 
jobs and weighting them on a 
scale of one to four. The pro- 
gram then calculates the expect- 
ed job duration for you. 

Project Scheduler 4’s main 
work screen is divided into two 
parts. A large horizontal win- 
dow at the top of the screen can 
hold either a Gantt chart or a 
network diagram. Below this, a 
smaller window can hold data- 
entry forms or can display a his- 
togram; you can also close the 
smailer window, turning the top 
window into a full-screen view. 
This split-screen approach lets 
you see all of the major project 
information at one time. The 
program lets you change project 
views almost instantly. This 
speed extends to calculating the 
schedule and leveling the re- 
sources. 

The program offers all of the 
amenities you'll need to sched- 
ule projects. In addition to basic 
job data, your projects can in- 
clude WBS (work breakdown 
structure) codes, date depen- 
dencies, dates required, amount 
of delay, and the term (ASAP or 
ALAP). Jobs can have individ- 
ual notes, multiple dependen- 
cies, and lead or lag times. You 
can use the WBS, OBS (organi- 
zational breakdown structure), 
and RBS (resource breakdown 
structure) codes to roll up indi- 
vidual jobs into summary bars 
on a Gantt chart or to focus re- 
ports. And you can generate a 
schedule that proceeds from 
start to finish, or vice versa. 

Besides using the RBS code, 
you can classify resources as la- 
bor, material, or other and can 
specify unit costs in dollars per 
minute, per hour, per day, and 
so on. But the only way to enter 
changing cost rates or to split 
availability for a resource is to 
reenter it, which is one of the 
program's weaknesses. Also, 
you can’t record an overhead 


cost for a job unless you enter it 
as a resource. 

To track a project, the pro- 
gram relies on the percent com- 
plete field in the job form and 
the actual units and actual cost 
fields in the resource form. Un- 
fortunately, there is no way to 
enter the actual days spent on a 
job, which is an important miss- 
ing feature. 

The program's report facili- 
ties could also stand improve- 
ment. Although you can sort 
and filter reports to customize 
the output, there is no way to 
save a Customized format for 
later use. Whereas the program 
is strong on producing graphical 
reports with clear, well-de- 
signed symbols and excellent 
use of color, you'll have fewer 
textual reports from which to 
choose than you would if you 
used other similarly priced pro- 
grams. To compensate some- 
what for this weakness, the pro- 
gram exports data for use in 
Lotus 1-2-3 2.0, dBASE Hl 
Plus, or ASCII format, and cre- 
ates special reports with those 
programs. But this is at best an 
inconvenience. Project Sched- 
uler 4 supports most dot matrix 
printers, the HP LaserJet and 
PostScript printers, and HP- 
compatible plotters and Hous- 
ton Instrument plotters. 

Although Project Scheduler 
4 would benefit from improved 
tracking and reporting features, 
it still has a great deal to offer. 
With good scheduling facilities, 
excellent graphics, and the best 
interface in its class, the pro- 
gram is well on its way to be- 
coming the premier project 
manager. a 
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Project Scheduler 4 

Scitor Corp., 393 Vintage Park 
Or., #140, Foster City, CA 
94404; (415) 570-7700. 

List Price: $685 

Requires: 512K RAM, hard 
disk, DOS 2.0 or later. 

fn Short: An easy-to-leam 
project management program 
with outstanding graphics, a 
Windows-like interface, and 
good on-line help. Could be 
strengthened by better tracking 
and reporting features. 
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What 
A Spotless 
Screen Does 
For Windows. 


Aspotless screen brightens 
Windows, and all your software. 
Measurably. That's why we use solid 
bars of color, instead of unconnected 
pire in our high-resolution 
CM-1430 monitors. 

As you can see in the close-ups on 
the left, there’s less black space 
between our bars than there is 
between their spots. 33% less, to be 
exact. Less black space means more 
electrons are hitting the screen. And 
more electrons make deeper colors, 
whiter whites, sharper lines, and 
cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron’ tube, a tight 
26mm dot pitch, VGA and 8S514/A 
eernpaai ty, and up to 1024x768 
resolution. You'll get a screen 
unmatched in clarity, precision, and 
beauty. And unapproachable in value. 
So, ask for the monitors with the spot- 
less reputation. Seiko Instruments. 


7) e Call 1-800-888-0817 Ext. 101C 
information and a dealer near you. 


OTheirs= 


Unretouched Close-Up ofa NEC MultiSync* Monitor in VGA Mode. 








Seiko Instruments @ 


Sesko instruments USA, Inc. PC Products Division, 1144 Ringwood Court, San Jose, CA 95131, (408) 922-5900. Trntron is a registered trademark of Sony Corporaton. 
MuttiSyne is a regestered trademark of NEC Home Electronics (USA) Inc. © 1989 
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First Looks 





Xerox Graph Offers Presentation-Quality 
Charting for Scientists and Statisticians 


HANDS ON 
by Robin Raskin 


Following Xerox Presents and 
preceding the forthcoming Xe- 
rox Draw, Xerox Graph is Xe- 
rox Desktop Software’s second 
program to be ported from Mac- 
intosh’s classic Cricket Pre- 
sents, Cricket Graph, and 
Cricket Draw line to the Micro- 
soft Windows environment. 
Less ambitious in scope than 
Xerox Presents, the $295 Xerox 
Graph concentrates on data- 
driven charting, but it also rem- 
edies most of the flaws of the 
earlier program while adding 
new power. 

In the past, statisticians, sci- 
entists, and engineers would 
have to make do with either 
primitive illustrations and poor 
color graphs that accommodat- 
ed their data well or presenta- 
tion-quality graphs that couldn’t 
handle serious data. Not any 
more. Along with its point-and- 
click user interface, Xerox 
Graph offers improved output, 
color handling, and fonts to se- 
rious users of data. It demon- 
strates that a PC program can 
produce presentation-quality 
charts without skimping on 
data-handling features. 


In addition to pie, bar, line, 
scatter, area, and stacked for- 
mats, Xerox Graph offers such 
advanced charts as polar graphs 
and a variety of double-y-axis 
graphs. By making use of a 
clever page-layout worksheet, 
the program lets you create at- 
tractive overlay graphs or place 
multiple graphs on a page. 

The program’s outstanding 
feature is its ability to do all 
sorts of curve fits, regressions, 
and error bars. Here other pre- 
sentation graphics charting 
packages fall flat. Not only can 
Xerox Graph handle them, but 
the dialog box interface makes 
their creation a fluid process. 

You can apply curve fits to 
any double-y-axis, line, or scat- 
ter graph. You can choose from 
four types of regression curves: 
simple equation, polynomial, 
logarithmic, and exponential. 
The program analyzes the data 
and displays the equations with 
the curve fit. An interpolation 
curve fit, in whicb the curve 
passes through every data point, 
is also an option. 

The backbone of Xerox 
Graph is an enormous 40-col- 
umn by 2,700-row data sheet 
that can accept data imported 
from ASCII, .WKS, SYLK, 





Xerox Graph leta you choose a graph type from a visual 
menu, aa pictured above. 
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.DIF, and Cricket formats. The 
data sheet is home to all sorts of 
computational operations. To 
begin, you can specify column 
formats just as you would with a 
spreadsheet, so that you can 
work with decimal, scientific, 
dollar, percent, and alphanu- 
meric formats. 

A variety of math opera- 
tions—sorting, recoding, and 
count frequency, as well as ad- 
dition, subtraction, multiplica- 
tion, and division—are built 
into the data sheet. A smoothing 
function averages irregular 
data; a transformation feature 
lets you perform all sorts of sta- 
tistical operations, sucb as run- 
ning sums, z-scores, and per- 
centages, as well as 
exponential, logarithmic, sine 
and cosine, and derivative com- 
putations. The only feature 
missing from the data compo- 
nent of the program is a data link 
to an external spreadsheet. 

Graphing is a simple matter 
of highlighting relevant cells in 
the data sheet and selecting 
from among 12 graph types on a 
visual menu. You assign x and y 
data by clicking on the proper 
variables in a pop-up window. 

Options for modifying 
graphs are plentiful, but it may 
take some time before you learn 
what toclick on to get the results 
you're looking for. By clicking 
on any element in the graph, 
you can change its color, verti- 
cal and horizontal orientation, 
or font or point size. You can 
easily adjust pattem fills, ex- 
plode pie slices, fine-tune tick- 
mark and grid-line placement, 
and give charts a somewhat pe- 
culiar looking 3-D effect. You 
can manipulate legends as sepa- 
rate chart elements and can ad- 
just line styles, line widths, and 
markers by clicking on those el- 
ements in the chart. 

A template feature lets you 
store and retrieve often-used 
customized graph styles and 
layouts. A palette of 256 colors 
is available and easy to custom- 
ize. Bitstream fonts, included 
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Xerox Greph, Version 1.0 
Xerox Desktop Software, P.O. 
Box 24 (1256), Rochester, NY 
14692: (800) TEAM-XRX, ext. 
125€; (800) 822-8221. 

List Price: $295 ($99 fora 
limited time when purchased 
with Xerox Presents). 
Requires: 640K RAM (1MB 
RAM recommended for 286- 
based machines, 2MB RAM for 
386-based machines); hard 
disk: Microsoft Windows 2.1, 
Microsoft Windows/286, or 
Microsoft Windows/388; DOS 
3.1 or later. 

In Short: A Windows- 
compatible presentation 
graphics program that takes its 
data seriously. Offers a huge 
worksheet, plenty of built-in 
computation capacity, and 
some powertul regression and 
error-bar charting features, but 
has limited drawing tools. 
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with the program, ensure a 
WYSIWYG relationship be- 
tween screen and output device. 

A limited set of drawing 
tools lets you add boxes, ellip- 
ses, lines, arrows, and text. 
Since the program can’t import 
.PCX, TIFF, or .EPS symbols, 
you'll need to export the graphs 
elsewhere (through the Win- 
dows Clipboard or Metafile) in 
order to add clip art. 

A text tool invokes a dialog 
box where you type your text 
and select its attributes. This is a 
speedy, easily editable alterna- 
tive to entering text in 
WYSIWYG fashion. Neverthe- 
less, Xerox Graph performs 
adequately—not admira- 
bly—with text charts. It has no 
facilities for creating table or 
bullet charts or for producing 
on-screen slide shows. 

Xerox Graph supports a 
wide variety of Windows-com- 
patible output devices but no 
film recorders. Instead, it offers 
a direct link to Autographix’s 
slide service bureau. A special 
utility prepares selected chart 
frames as a batch file and sends 
them off via a built-in commu- 
nications/job-order sheet. 

With extensive indexed and 
context-sensitive belp, clear er- 
ror messages, and a robust set of 
data-handling features, Xerox 
Graph has all of the trimmings 
of a quality product. tT] 
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Your closet may not be this cluttered. But how about your PC hard disk? 


Only PC LIBRARIAN creates room for new 
files and archives old ones for instant retrieval 


Searching through inactive files on your hard disk 
costs you time. Buying a larger disk costs you money. 
Let PC LIBRARIAN save you both. 

The new PC LIBRARIAN is the only utility 
combining three time-saving functions in one. It 
clears inactive files from your hard disk. It transfers 
them toan alternative archiving medium. It creates 
a file catalog that remains on your hard drive. 


Reclaim Your Hard Disk Space 

Why invest in a larger hard disk when 
PC LIBRARIAN can instantly houseclean your old 
one? Imagine — all your outdated files suddenly gone. 
But not forgotten, because PC LIBRARIAN has 
moved them onto floppies, cartridges, LAN—what- 
ever medium you prefer. 

At the same time, it’s created an on-line catalog 
offering up to 59 characters which allow for an 
accurate and complete description of each archived 
item. Now you can instantly locate and retrieve any 
inactive file. 


A Completely Unique Utility 
No other utility on the market can match 
PC LIBRARIAN for archiving versatility. Not "back- 


ing up” which merely duplicates old files, leaving 
your hard disk as cluttered as ever. Not “navigation” 
utilities which simply guide you through the clutter 
instead of clearing it away. Not DOS which removes 
files but gives you no way to conveniently locate and 
retrieve them. And not “compression” utilities 
which only “squish” the files without archiving 
them (of course, PC LIBRARIAN also provides you 
the convenience of compression and the security of 
encryption.) 

PC LIBRARIAN — the revolutionary new archiving 
product that saves you hassle, saves you time, saves 
you money. And speaking of saving you money... 


NOW ONLY °69 


That's $30 off the regular price. Try PC LIBRARIAN for 
30 days at this unbelievably low introductory price. If 
you're not delighted with all that new hard disk space 
suddenly at your disposal, simply request a full product 
refund. Call or fax today at the numbers listed below. 
Major credit cards accepted. 

Include $5 for shipping (in VA add 4.5% sales tax}. 


| ae cRIAN | - a 
ATBRARIAN 800-892-0007 Fax: 703-734-3368 





(In VA or Canada call: 703-556-0007) 
United Software Security, Inc., Suite 380 8133 Leesburg Pike, Vienna VA 22182 


System Requirements: To use PC LIBRARIAN, you must have an IBM PC/XT/AT/PS2 or 100% compatible computer; 
MS3/DOS or PC/DOS versions 2.1 or later; monochrome or color display; and s minimum of 512 KB of internal memory. 
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Test ily the CPU 





performance/price winners, 


Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 

NNOVELL 
GOLD-AUTHORIZED DEALER 

Since we're also a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


or Ethernet. We can even gateway our 


PCs to your IBM mainframe. 
{ MONTH \ 









Call oe for‘a ey estimate. 
Made in the U.S.A. 

All our computers are fully as- = 
sembled, burned-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer /} 
a warranty that's longer than 
any other company—a full 18 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there's no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 





customer sites =~ GJ 
across America. We guarantee you'll 
be satisfied, too. If for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 
above the rest. 


(800)824-2936 


(In California 1(800)662-6111 
FAX ORDERS: 1(818)960-292 


Computer 
Products 
United 


Customer's Choice Since 1984 
12803 Schabarum Ave , Irwindale CA 91706 
Inquines (818)338-S959/Technical support {61 8)8 14-2367 
Sales Mon Fn 7am lo 6p m/Sat 10am to 3p mPST 


© 1984 Computer Products United. All nghis reserved Pricing and system: 
Configurations are subject to change wilhoul notice 


All 286 and 366 systems come with the following standard features: 


*ZERD WAIT STATE MEMDRY ACCESS 
1 | INTERLEAVE FLOPPY/HARD DISK 
CONTRDLLER WITH DISK CACHING 
*101-KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 
*YOUR CHOICE OF EITHER 1.2MB OR 144MB 
yyy 286/12 02 $895 
Includes all Standard Features, plus. 
> *INTEL 80286 12MH2 CPU 
pues (PHOENIX BIOS 
a@m' 512K RAM (EXPANDABLE TO 
: =~ 4MBO-WAIT STATE MEMDRY 
ONBOARD 16MB TOTAL SYSTEM MEMORY) 
LIM EMS VERSION 4 OCDMPATIBILITY 
*SELECT ABLE CO- PROCESSDR SPEED AT 6.8, 


IQOR 12 MHz 
© SPECIAL 10-YEAR-LIFE BATTERY 


— 386/20 «2% $1,895 


Inctudes all Standard Fealures, plus 
*INTEL 32-BIT 80386 20MHz CPU 
= *1MB RAM (EXPANDABLE TO. 
Pra 16MB 32-BIT MEMDRY ON 
——— fOARDI 
384K BIOS SHADOW RAM 
*#LJM EMS VERSION 4 0 SUPPORT 
*SUPPORTS 80387-20DR WEITEK 3167 
CO-PROCESSOR 
eC ACHE MEMORY DPTIDNAL 






HIGH DENSITY FLOPPY DRIVE 

©2 SERIAL PORTS. i PARALLEL PORT AND 
1 GAME PORT 

8 EXPANSIDN SLOTS CDMPATIBLE WITH ALL 
ADD-ON CARDS 

*KEYBOARD SELECTABLE SYSTEM SPEED 


Includes alt Slandard Features ptus 
*HARRIS 80286 20MHz CPU 

ie’) *AWARD BIOS 
Fc, mq 512K RAM (EXPANDABLE TO 
=== =§MB0-WAITSTATE MEMORY 

ON BOARD 16MB TOTAL SYSTEM MEMORY) 
*UP TO 384K BIDS SHADOW RAM 
*LIM EMS VERSIDN 4 0 DRIVER INCLUDED 
*SELECTABLE CO-PROCESSOR SPEED 


AT6.8,10DR 12 MHz 
fa Includes all Standard Fealures, plus. 
MB “INTEL 32-BIT 80386 25MHz CPU 

puis * MB RAM (EXPANDABLE TO 

‘a. =2m LOMB 32-BIT MEMORY ON 
== BOARD! 


384K BIOS SHADOW RAM 

*LIM EMS VERSION 4 0 SUPPDRT 

*SUPPDRTS 80387-2S DR WEITEK 3167 
CO-PROCESSOR 

*®CACHE MEMORY OPTIONAL 


my 286/20 sau 91,195 
= 


386/25 «$2,295 


WITH TURBO INDICATDR 

EXCLUSIVE SAFETY 1.5 SEC DELAY HARD- 
WARE RESET 

© FIVE HALF HEIGHT DRIVE BAYS 

*200W POWER SUPPLY 

*SYSTEM BOARD MADE IN USA 

#18 MONTH MANUFACTURER WARRANTY DN 
SYSTEM BOARD/I YEAR ON PERIPHERALS 


By 386SX $1,295 
includes all Slandard Fealures plus 
GR" INTEL32- BIT 80386SXCPU 

eee *AWARD BIOS 

Poy 512K RAM (EXPANDABLE TD 

-————._ 8MB0 WAIT STATE MEMORY 
ONBOARD |6MBTOTALSYSTEM MEMORY 

*UP TO 384K BIDS SHADOW RAM 


*LIM EMS VERSION 4 O DRIVER INCLUDED 
*SUPPORTS INTEL 80387SXCO PROCFSSOR 


30 Day Money Back 
@ Guarantee = 


VISA, MC personal and casluet's checks and 


POs welcome 
“The CPU 386/20 performed 7)! 
flawlessly . a good choice 


uk 
at the right price.” Nov 88 dh 


! “CPU 386/25 Its perfor- 
a WEEK mance Is top notch” FebB9. 


NEW! SPECIAL 
‘nal INTRODUCTION 
=. 
= 


IDEAL LAN WORKSTATION 
‘OUR SUPEI 
12MHz 186 TURBO 

—. 

ASSES Features $695 

*INTEL 16-BIT 80C186 CPU 
RUNNING AT 12 SMHz 

*FULLY XTCOMPATIBLE 

*ZERD WAITSTATE MEMORY 
ACCESS 

512K RAM (EXPANDABLE TO. 
2MBON BOARD 

*SUPPORTS 80187 
CD PROCESSOR 

®REAL TIME CLOCK WITH 
BATTERY BACKUP 

*FLOPPY CONTROLLER (SUPPORTS * 
360K. 720K, 1 2MBDR | 44MB FD) 

*#YDURCHDICE DF EITHER DNE 
1 2MBOR | 44MBFLDPPY DRIVE 

*KEYBOARDS WITCHING CPU. 


SPEED 

1 SERIAL AND 2 PARALLELPORTS 

#3 ACCESSIBLE HALF - HEIGHT 
DRIVE BAYS 

*1 HIDDEN 3/4" DRIVE BAY 

*EXCLUSIVE SAFETY 15SEC 
DELAY HARDWARE RESET 

TTL AMBER MONOCHRDME 
MDNITOR 

*MONOCHROME GRAPHICS CARD 

*SYSTEM BOARD MADE IN USA 

18 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
/1 YEAR DN PERIPHERALS 
©16MHz OPTIONAL 





First Looks 





HyperPAD Brings Be emake 


Functionality to the 


HANDS ON 
by Rock Miller 


Until recently, one thing that 
Macintosh owners had that PC 
owners couldn’t get was Hyper- 
Card, the innovative applica- 
tion designer that Apple bundles 
with every Mac. Given the large 
installed base of PCs, it’s not 
surprising that vendors have 
been working to bring Hyper- 
Card concepts to the DOS 
world. 

First out of the gate in this 
race is HyperPAD, a $99.95 
program from Brightbill-Rob- 
erts & Co. that, like Hyper- 
Card, lets you create simple 
custom systems by pasting to- 
gether elements like fields, 
scrolling win- 
dows, dialog 


C 


cludes as part of the package a 
Selection of sample desk acces- 
sories and ‘‘idea’’ pads with 
fancy visual effects, which you 
can mine for raw materials to 
use in your own pads. Hyper- 
PAD’s well-organized pop-up 
menus let you add and modify 
buttons, fields, and other ob- 
jects and offer a nice array of 
drawing tools to help you dress 
up your pads with the IBM 
graphics characters. 

But before you rush out to 
your local computer store, you 
should pause to remember that, 
as a DOS character-mode pro- 
gram, HyperPAD doesn't have 
the advantage of the Macintosh 
Clipboard or MultiFinder. So 
you won't be able to cut and 


cursor, which can make it a bit 
hard to predict where your typ- 
ing is going to appear, or what 
the effects of a click-and-drag 
are going to be. 

So, though you can create an 
impressive array of customized 
systems with it, none of them 
will really be as good as stand- 
alone programs that do the same 
thing. And since HyperPAD 
isn’t memory resident and has 
no macro facility, you can’t use 
it to tie together your work any 
more Closely than you could 
with an ordinary DOS shell or 
menu system. 

HyperPAD does let you do 
basic database-type queries and 
sorts. It has a decent reporting 
facility, and you can export a se- 





HyperPAD 
boxes, and  doeait your 
mouse-selecta- way;a variety 
ble *‘buttons.”” of text search 
The difference is ang database 
that HyperPAD  tunctionahelp 
works entirely in you find your 
DOS character notes, 
mode, so it’s 
compatible with 
most PC set- 
ups — though 
you'll want at 
least an AT- 
class machine 
with a fast hard 
disk and a mouse 
to take full ad- 
vantage of it. 

If you’re familiar only with —_ paste from your hypertext notes 
conventional DOS applications, into your word processor, nor 
HyperPAD’s design will take —_will you be able to pop up cus- 
some getting used to. Instead of tom help pads over your spread- 


files and records, you work with 
“*pads"’ that are analogous to 
HyperCard's *‘stacks.’’ Each 
pad can have one or more pages, 
whose design is controlled by a 
‘“‘background”’ containing the 
fields and other design elements 
that are replicated on all pages. 
You can place buttons on the 
background or on individual 
pages. 

To help spur your imagina- 
tion, Brightbill-Roberts in- 


sheet program, as you can with 
HyperCard. And, of course, 
you won’t have the graphics and 
sound that come with the Mac. 
In fact, without these ele- 
ments, it’s hard to see what Hy- 
perPAD offers that existing 
DOS programs don’t. Its text- 
editing and search functions are 
merely adequate, and its user in- 
terface action can be a bit quir- 
ky—the mouse curser, for ex- 
ample, is separate from the text 


lection of fields from your pad 
to a comma-delimited ASCII or 
aBASE file. But you can’t write 
records from your pad into an 
existing disk file, and trying to 
import one will write over your 
pad design. And if you want to 
do much more than make pretty 
screens, you'll have to master 
PADTalk, HyperPAD’s object- 
oriented scripting language. 
But it’s precisely this aspect 
that is potentially the program's 
biggest appeal. Programming in 
PADTalk involves writing 
“*handlers’’ that detail what a 
button, field, background, or 


FACT FILE 





jperPAD 
Bnghtbill-Roberts & Co. Ltd., 
120 E. Washington St, #421, 
Syracuse, NY 13202; (315) 
474-3400. 
List Price: $99.95 
Requires: 384K RAM, two 
floppy disk drives or ahard disk, 
DOS 2.0 orlater. 
tn Short: This object-oriented 
“personal application designer" 
offers exciting possibilities, but 
lis character-mode design and 
insufficient documentation 
prevent it trom living up to its 
potential 
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other object should do when it 
receives a message. By reusing 
and modifying objects and han- 
dlers, and by making use of 
PADTalk’s powerful functions 
for creating dialog boxes and re- 
sponding to keystrokes and 
mouse input, you can build sys- 
tems very rapidly. HyperPAD’s 
handy pop-up “‘message box"’ 
lets you test your ideas interac- 
tively by sending PADTalk 
messages directly to objects. 

Unfortunately, HyperPAD’s 
manual is lacking when it comes 
to the program's more-ad- 
vanced features. Once you've 
graduated beyond the level of 
patching together applications 
out of fields and buttons, you’re 
left with nothing more than aba- 
sic explanation of PADTalk ele- 
ments and words. Especially 
lacking are examples of the use 
of special techniques, such as 
layering buttons and fields. In- 
excusably, there are no catego- 
rized lists of object messages or 
compiler error messages in the 
manual, and the help system is 
poorly organized. 

As it stands today, Hyper- 
PAD, though intriguing in many 
ways, is basically a curiosity. 
It’s a good and relatively inex- 
pensive way to get your feet wet 
with the basics of a message- 
passing system without diving 
into meatier languages like the 
new Turbo Pascal, Version 5.5. 
But for something that will real- 
ly bring the benefits of Hyper- 
Card to the PC, you'll have to 
wait for a Microsoft Windows 
version of the program—or for a 
Windows-based competitor. 
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IN ONE! 


2G 


UA paccano LaserJet sores v 


ng i ae ee AT a es oe ee 


25 Cartridges... or 1 Cartridge 





The reasons for buying 25 Cartridges in One!™ Whatever your use, Pacific Data's high quality 
continue to stack up! After all, why buy 25 fonts will give your output the polished look of 
separate cartridges when you only need one? typeset documents. And, you can use 25 Cartridges 

A combination of 172 fonts from 25 different in One! with your favorite software packages 
cartridges into a single cartridge offers a perfect because we've included printer drivers, free of 
font for each of your business applications. Dis- charge, for: WordPerfects, Microsoft Words, 
tinguish professional correspondence, enhance WordStar 5.0%, Windows®, PageMakere, 


newsletters with sharp, exciting fonts or print full Excel, MultiMates, XyWrite™, and Q&A™ 
spreadsheets with Pacific Data's concise 3.6 point to name just a few. 
AFS typeface. 25 Cartridges in One! stands alone 

; with its 172 quality fonts. It's the single 
cartridge solution for your laser printer! 


Authorized Deaier: 
TENEX P.O. Box 6578 
uter South Bend, IN 46660 


ss 219) 259-7051 
co" 2 ne ees) 255-1778 


1-800-PROMPT-1 
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———————S 6404 Nancy Ridge Drive, San Drego, CA 92121 » (619) 552-0880 » Fax (619) 552-0889 » AFS and 25 Cartridges in One! are trademarks of Pactic Date Products, inc. 
DATA PRODUCTS Allother company and product names are trademarks of the company or manufacturar respectively Copyright 1989 Pacific Data Products, inc. 


New&Improved 





News of Announced Products and Upgrades 


NEC Ports Lotus 
Applications 
To UltraLite 


When NEC first introduced its ultrathin Ul- 
tral_ite computer late last year, one of the new 
laptop’s most exciting, and most intriguing, 
features was its ROM card socket, whicb 
would mun applications from a plug-in car- 
tridge no larger than a credit card. 

Now, through an agreement between NEC 
and Lotus Development Corp., the library 
of UltraLite ROM cartridges has been ex- 
panded by three. Lotus 1-2-3, Release 2.01, 
and Agenda, Version 1.0, are available on 
separate ROM cards for $495 and $395, re- 
spectively. In addition, a single cartridge 
combining full-featured versions of Metro, 
Version 1.1, a PC-based desktop manager 
with 12 accessories, and Lotus Express, Ver- 
sion 1.0, a PC communications package for 
MCI mail, is also available and retails for 
$235. 

The chief advantage of the ROM card is its 
efficient use of memory. Because the soft- 
ware is bummed into each cartridge at the fac- 
tory, the applications do not need to make use 
of the UltraLite’s RAMdisk, freeing this 
space for data. And because the cards plug di- 
rectly into the computer, no external disk 
drive is necessary. 

Liat Price: Lotus 1-2-3 ROM card, $495; 
Agenda ROM card, $395; Metro and Lotus 
Express ROM card, $235. Requires: NEC 
UltraLite. NEC Home Electronics (USA) Inc., 
1255 Michael Dr., Wood Dale, IL 60191; (312) 
860-9500. 

CIRCLE 438 ON READER SERVICE CARD 


ColorCapture 
Grabs Color 
Images on PS/2 


In this age of high-powered multimedia pre- 
sentations, there’s an enormous and rapidly 
growing demand for videographics applica- 
tions. But educational and training videos, 









ColorCapture turna any PS/2 intoa 
deaktop color video workatation. 


animation, desktop presentations, and slide 
making all require the accessibility of high- 
quality color video image processing—pro- 
cessing that until now has been exclusively 
available at expensive video production facil- 
ities. 

ColorCapture, a color-frame-grabber 
board and software kit from Data Transla- 
tion, tums any PS/2 into a full-featured video 
workstation by providing a complete array of 
advanced video-capture, editing, and record- 
ing capabilities. 

The frame-grabber board captures 16-bit 
color images from any RGB video source, 
such as still- or live-video cameras and re- 


corders, and displays them on either an RGB 
or a PS/2 monitor. Furthermore, the images 
can be manipulated or combined with text, re- 


corded to tape, or stored 
on-disk for future use. 
Saved in a 16- or 24-bit 
TIFF format file, the im- 
ages can be exported at any 
time to page-layout soft- 
ware package such as 
PageMaker or Ventura 
Publisher. 
In addition to the accompanying software, 
ColorCapture also features 768K of video 
RAM—more than enough memory to store 
one color image on-board—and a trigger ca- 
ble that allows the user to time image capture 
tocoincide with another, external event. Who 
says you have to go to Hollywood to make it 
big in pictures? 
List Price: ColorCapture, $3,495. Requires: 
IBM PS/2 MCA model, standard RGB video 
input device, DOS 3.3 or later. Data 
Translation, 100 Locke Dr., Mariboro MA 
01752; (508) 481-3700. 
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HOT PROSPECT 


AGILIS HANDHELD WORKSTATION OFFERS WIRELESS LAN 
If James Bond ever needed a mobile, handheld, modular workstation or LAN, you can 
bet Q. would whip him up something not unlike the Agilis System from Agilis Corp. 
The Agilis family of products gives mobile users the power and networking capabili- 
ties of a desktop workstation, packing the processing might of a 32-bit 80386-based PC 


into a handheld configuration. 


Each Agilis workstation is composed of a series of modular components called 
slices. Latched together, they form a product ranging in size from a paperback novel to a 
phonebook. The slice system allows components such as battery packs, microproces- 
sors, and storage devices to be added or removed from an Agilis unit in seconds. Thus, 
each machine can be instantly tailored to fit a user’s specific needs. 

The unit also comes with internal networking capabilities. Agilis slices communicate 


with each other via a built-in 
Ethernet bus that can be conve- 
niently extended by using Agi- 
lis’s wireless LAN. For users 
away from the office, the pack- 
et radio communications slice 
provides wireless local area 
networking. 

List Price: $2,000 to $20,000, 
depending upon configuration. 
Agilis Corp., 1101 San Antonio 
Rd., Mountain View, CA 94043; 
(415) 962-9400. 





Becauae of ita 
(410) 902-9400, Ss modular deaign, each Agiila Syatem workstation 
CIRCLE 434ON READER SERVICE CARD ean be customized for a user'a apecifie needs. 
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New & Improved 


OCU Makes WORM 
Drives Look Like 
Winchesters 


WORM (write-once, read-many) optical 
disks allow you to store a vast amount of data 
on removable media. Yet until now, hooking 
a WORM up to a host SCSI bus invariably re- 
quired modifications or additions to the oper- 
ating system or the application software. 

Ten X Technology's $1 ,295 Optical Con- 
version Unit (OCU) makes using WORM 
drives more transparent by enabling a 
WORM drive to appear rewritable to the host 
system; thus, the WORM operates in the 
same fashion as ordinary magnetic disk drives 
using SCS] Winchester CCS-4B commands. 

Although information stored on the 
WORM disk cannot be physically overwrit- 
ten or erased, the OCU performs all of the in- 
dexing functions necessary to link new or 
modified data to the original, unchanged 
data. Data to be rewritten is identified at the 
block level, and only the blocks changed are 
remapped to the next available space while re- 
maining linked to the unmodified data. 





Tha Opticai 
Conversion Unit fits Into a 
half-height 5%-inch drive bay. 


List Price: Optical Conversion Unit, $1,295. 
Ten X Technology inc., 4807 

Springs Ad., Bldg. 3, Austin, TX 78759; (800) 
922-9050. 
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Memory Master 
Breaks Your PC’s 
640K Barrier 


There’s no doubt about it: as application pro- 
grams continue to grow and more computers 
have to bear the burden of large RAM-resi- 
dent drivers, the DOS 640K conventional- 


memory limit has become increasingly diffi- 
cult, if not impossible, to live with. 

Now there’s a software product that gives 
users of RAM-hungry PC or AT compatibles 
a little more breathing space. Memory Mas- 
ter, from Vericomp, is a set of utilities that 
create, recover, and conserve conventional 
memory. 

Memory Master comes complete with four 
different methods, in the form of subpro- 
grams, for increasing the amount of available 
RAM. The combination of methods depends 
upon the user's hardware configuration and 
whether any TSRs are being used. 

EDOS, the first program, provides up to 
96K of additional conventional memory for 
use with text-based applications on machines 
containing EGA or VGA video systems. A 
special text display driver for Lotus /-2-3 and 
Symphony is included. Applications running 
while EDOS is active are limited to text 
modes only. 

EEMRAM also supplies up to 96K RAM, 
but only in machines containing either EEMS 
boards or LIM 4.0 EMS boards that support 
mapping of page frames into video memory 
addresses. Applications can use text or Her- 
cules or CGA graphics while EEMRAM is 
active. 

Both EDOS and EEMRAM work by map- 
ping EGA/VGA or EEMS/EMS memory into 
the normally unused address space directly 

CONTINUES ON PAGE 56 


IMPROVED 


by Alan Cohen 
Q+E, Veraion 2.1—New users of Microsoft Excel can acquire 
Pioneer Software'a Q+E, Version 2.1, for just $9.95 when they 
complata and return a coupon included in Exce/ packages. Q+E Is a 
database query too! that links Exce/ to external databases and allows 
for dynamic data exchange (DDE) links between the spreadsheet 
cells and the database. The program, which works within the Microsoft 
Windows graphical anvironment, extends Excel's built-in database to 
any dBASE file on-disk by automatically generating SQL statamants 
to extract data from any GBASE-compatible file. Furthermore, while 
tha SQL statements for the query are generated automatically by a 
simple point-and-click process, experianced 
users can query dBASE files by typing 
SQL SELECT statements Into the Q+E 
SQL Edit box or directly into Exce/ as a 
worksheet formula. Registared Excefusers 
can obtain Q+E, Version 2.1, for $49.95. 
Q+Eretails for $149. The version available 
from Pioneer Software contains definition 
commands in addition to query commands. 
Microsoft Corp., Redmond, Wash.; (800) 
426-9400. Pioneer Software, Raleigh, N.C.; 
(800) 876-3101. 


The Family Software Library —-Broderbund 
Softwara has bundied three of its most 





Bank Street Writer Plus, a word processor featuring a 60,000-word 
dictionary, a spelling checker, and an on-line thesaurus; Where in 
Europe is Carmen Sandiego?, a pursuit game that helps develop 
thinking and geography skills; and Typel, a tutorial program on touch 
typing. The Family Software Library retalis for $99.95. Broderbund 
Software inc., San Rafael, Calif.; (415) 492-3200. 


PageBulider, Version 2.0—CSI Publishing has revamped PageBuilder, 
Version 2.0, to include pull-down windows and a quick-start tutorial to 
get the user up and running. Sixteen Compugraphic fonts are aiso 
bundied with tha packaga, and an axtensiva graphics editor enablas 
users to edit AutoCAD DXF files while in 
PageBuilder. Other anhancements Include 
word processing and line graph, bar graph, 
and pie chart generation features. The program 
also supports the Canon iX-12 scanners, 
allowing logos and photographs to be brought 
into any PageBuilder application. Version 
2.0 retails for $300. Registered owners of 
Version 1.0. can upgrade for $50. CS! Publishing 
Inc., Chino Hills, Calif.; (714) 628-7873. 


Lotua Shipa Network Varslons—totus 
Development Corp.'s leading business 
packages—Lotus 1-2-3, Releases 2.2 and 
3.0; Symphony; and Manuscript —are now 


popular family-oriented titles into one package, PageBuilder 2.0 features pull-down menuaand available in versions that support the major 


The Family Software Library. Included are_ the ability to Import scanned Images. 
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BORLAND'S PARADOX 3.0 


Multiuser Relational Databases 
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InfoWorld, April 10, 1989 


The bottom line is 8.9 


InfoWorld magazine tested Call 800-345-2888, ext. 100. 
and compared multiuser databases. We'll send you a free Trial Version 
With a bottom line score of 8.9, of Paradox 3.0 
Borland’s new Paradox? 3.0 beat 


and a reprint 
the well-knowns and unknowns of InfoWorld’s 
hands down. multiuser data- 
So read what InfoWorld’s 


base review. 
Report Card says about relational 


databases—and if you’d like to try 
Paradox 3.0 first, there’s one more 
thing you can do. 





BORLAND 


Code. MP78.| Reprinted with permission from InfoWorld. Parados is a registered trademark of Borland International Copyright ©1989 Borland nternational, Inc. AU rights reserved. BI 1326 
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Do You 
Believe 
Software 
Can Make 
AComputer 
Faster? 


The Editors Do! 

Based on outstanding perfor- 
monce improvement provided by 
Multisoft’s products, PC Magazine 
awarded an Editor's Choice In 

the Februory 14, 1989 issue. 


disk cache, but speed isn’t the only 
criterion to use in choosing one. 
The best cache program is the one” 
that speeds up disk activity while 
occupying the least DOS memory. ~- 
and adapting to the special require- 
ments of your work and your ; 
computer, 

Super PC-Kwik is the fastest 
cache program available, and it's 
also the one with the most useful 
and sensible options. You can 
Squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMaisk, print spooler, and other 
programs in Multisoft’s PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use af your memory than any 
other cache you can buy. 


Order Super PC-Kwik today ond see 
what the Industry’s best disk cache 
can do for you, or get the most for 
your money with our5-in-1 PowerPak. 


Super PC-Kwik $799 


Power Pak $1295 


30-day money-back guarantee 
VA Muitisoft Corporation 
15100 SW Koll Piwy, Suite L 


S00 20cm 
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New & Improved 


Memory Master 

CONTINUED FROM PAGE 54 

above the 640K memory boundary. The DOS 
conventional-memory address space is then 
adjusted upward to include this new memory, 
resulting in a total of 736K of conventional 
memory. Both of these programs can be re- 
moved from the system if it becomes neces- 


sary to run EGA or VGA modes. 
Furthermore, a colleetion of utilities, 
ealled the SWAP Utilities, allows any of four 
popular TSRs (SideKick, SideKick Plus, 
GOfer, or Tornado) to be loaded into less than 
9K of memory each. Finally, a program 
called Rollout will recover the conventional 
memory being used by one program, allow- 
ing a second program to load into the newly 
available space. When the second program is 
exited, Rollout will restore the first appliea- 
tion. Rollout works with most programs that 
can shell to DOS (sueh as WordPerfect) by 
CONTINUES ON PAGE 59 





IMPROVED 


CONTINUED FROM PAGE 54 
local area networks from Banyan Systems, IBM, Novell, and 3Com Corp. Under Lotus's new 
networking plan, all products will be offered In three editions: a Standard Edition, which is 
in fact the regular, single-user product and is priced accordingly; a Server Edition, which is 
designed for installation on a network server and includes the Standard Edition and special 
network documentation and administrative software, and a Node Edition, which authorizes 
the LAN administrator to add one additional license to the server. The Server Edition costs 
$100 more than the Standard Edition, while the Node Edition is $200 less than the Standard. 
Hence, in the case of Release 3.0 of 1-2-3, the Standard Edition retails for $595 ($495 until 
December 31, 1989), the Server Edition for $695, and the Node Edition for $395. Lotus 

_Development Corp., Cambridge, Mass.; (617) 577-8500. 


Corel Draw, Version 1.1—This new release of the Microsoft Windows-based Illustration 
package Includes a new typeface-conversion utility, called WFNBOSS, and allows a wide 
variety of typeface outlines to be brought into Core! Draw, including outlines from Adobe 
Systems, Agfa Compugraphie, and Bitstream, among others. Furthermore, the new release 
adds 45 Corel typeface outlinea 
to the program for a total of 102 
bundied fonts. Each face canbe 
manipulated by any of Core! 
Draw’s type features and printed 
toa Windows-supported device. 
Version 1.1 also includes a clip- 
art library consisting of 300 images 
from 12 different vendors and 
supports the Windows clipboard. 
This setup allows users to cut 
and paste illustrations and graphics 
between Corel Draw and other 
Windows applications. Finally, 
the addition of .CGM import and 
export capabilities allows the Coref 
Draw user to access Images Version 1.1 of Core/ Draw ineludes several 

from such packages as Harvard new typefaces. 

Graphics, Arts & Letters, and 

Freelance Plus. Corel Draw, Version 1.1, retaiis for $595. Current registered users can 
obtain the upgrade for $99. Corel Systema Corp., Ottawa, Canada, (613) 728-8200. 





Visual Edge tor MCA—intel's Visual Edge printing-enhancement system for the HP 
LaserJet Series II printer is now available for Micro Channel machines. The system, which 
improves the speed and resolution of the LaserJet and produces gray-scale images, 
includes a new, 60-line-per-inch halftone screen, as well as the three screens available on 
the classic bus model: 70 ipi with 64 levels of gray, 85 Ip! with 48 levels, and 100 Ipi with 37 
levels. (The new screen is available to current Visual Edge owners at no additional cost.) 
A printer driver for Intel's Connection CoProcessor fax board is also included. Visual Edge 
for MCA computers retails for $895. Intel Corp., Persona! Computer Enhancement Operation, 
Hillsboro, Oreg.; (800) 538-3373. 
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“Microsoft was No. 1, but they have been unseated by Borland.” PC Week, May 8, 1989 


PC WEEK POLL: SOFTWARE DEBUGGERS 


“Borland’s Debugger outshines Microsoft's Codeview.” PC Week, May 15, 1989 


It's two winners in one. 


Turbo C; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft® placed second. 

Turbo Debugger; also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week’s 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


Terbo Aniembler are ragutered 


"From Canada, Call (408) 848-4391 eee ies Meco Copyraght ©1989 Zis 
trademarks of Boriand Internal 


Call (800) 345-2888* and we'll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 

Turbo C 2.0 and 
Turbo 
Assembler? & 
Debugger. 


BORLAND 





Company Turbo C. Turbo Debugger, and 


Ziff Communications 
ittomal. Capyrght ©1989 Borland international, {nc All nghts mmerved Bi 1328 


CIRCLE 377 ON READER SERVICE CARD 








Breakthrough $899 Offer—Now You Can Drive CD-ROM 

















For a timited time Compact Disk Products (CDP) isp, Nec CD-ROM dwes GQ " 
i the J 5 i —_ AS. (revatl $1198}: Once again N 
packaging the state-of-the-art NEC CD-ROM drive — MO hse eebliahea ge minder oe & 0? hn, 


with Microsoft's most popular CD-ROM software: 


standard. Using 64K buffers (older ok MeN 2, Oe 
Package A—For $8%, includes Microsoft Bookshelf, 


drives use 8K) NEC delivers the speed 
usets demand. Each drive includes full tC Rpog, 


acouponto purchase both Microsoft Stat audio CD hardware (accessible with CD-Play — “O). oe 
Pack and Microsoft Small Business Demo), The CDR-77 stand-alone drive also 4, >, 

operates with Macintosh computers ($99 interface Fen," 
Consultant for only $50 each, a FREE copy Microsoft Hie reailired). 


of CD-Play Demo and FREE Federal icrosoft Bookshelf (retail $295; An indispensable 


Express delivery* collection : of ee a vausiscy & oe lea’ users. This Fh 
A ' ‘ most popular! OM tle published. You get instant access to: The 
Package B—For $1189 also includes Microsoft | World Almanac, Chicago Manual of Style, Bartlett’a Familiar 
Programmer’s Library : Quotations, Roget's II: Electronic Thesaurus, American Heritage 
Dictionary, Business Information Sources, The US. Zip Code 


Directory, Houghton Mifflin Spell Checker and Usage Alert and 
YOU SAVE OVER $750! more! All Microsoft CD-ROM's are RAM resident and include powerful 
cut and paste features for popular word processing packages. 


i ce Pa icrosoft Stat Pack (retail $125); Now you have easy 
access tothe abundance of statistics published by the Federal 
Government—census data, business statisncs, agriculrural 
surveys and much more, plus Microsoft Excel and Lotus 
1-2-3 spreadsheet files for all tables. A must for marketers 
and planners. 





Buy CD-ROM now! CDP sells over 
200 quality CD-ROM titles for libraries, 
schools, legal and medical professionals,  S&==fana 
programmers, and many others. Over 

25 new titles are being published each 
month. With IBM, NEC, and HP 
announcing new CD-ROM based PC's 
or Mini’s, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 

“I believe more than ever that CD- 
ROM products will beamajorforcein 
the expansion of the information |} 
industry.” Bill Gates. r 













eee) Sct Puen) bras 














icrosoft Small Business Consultant (retail $149): 

The most popular publications of the Small Business 

Admunistration and Deloitte, Haskins and Sells on running 

a small business. Answer tax, accounting, legal, 

personal, and financing questions in an 

instant. A gold mine for businessmen, 
accountants, and consultants. 


icrosoft Programmers Library 
(retail $395); All the critics are raving "¢. a 
masterpiece of simplicity and function.” PC 
~ World, May ‘89. A complete library (over 
20,000 pages) of the latest releases of 
Microsoft's Technical Reference 
Manuals covering OS/2, Windows 
MS-DOS, C, MASM, ete. wich 8 
megabytes of source code. 


Also includes FREE 
CD ROM 


CDP is the largest specialized supplier 

of CD-ROM products in the US. Since 1987,CDP has supplied you with prompt 
service and expert advice... at the best prices. CDP is committed to CD-ROM 
and it shows. Our Unconditional Guarantee is unmatched. Our free Federal 














Express delivery is an industry first. Call now and tomorrow you will be driving ‘ Mesos 
these power CD-ROM products. Professionals 







a, <a a 


SIRCEE RS #261/DEALERS CIRCLE #523 


UNCONDITIONAL ‘GUARANTEE 


1)IfFOR ANY REASON you are unhappy with your purchase you may returnit within 
30 days for a FULL REFUND. 
2) During the 90-day NEC warranty pertod CDP will fy replacement drives overnight. FS," 









ORDER NOW! 800-MEGABYTe (634-2298) 


(Order line open M-S, 9AM-9PM EST} 
















Fax Orders 212-737-8289 © Inquirtes/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 

FREE CD-ROM: Mail in your order coupon and receive the CD-ROM Source Disk 

FREE. Includes demos of many popular CD-ROM products and retails for $89, 


“Federal! Express delivery free for phone/fax ordert within continental US. onty 
28 O88 888888 6 28 88 88 82S 2S SS SS SSeS SSeS 


Please send the package I've checked below. 


D Package "A'—Complete NEC CD-ROM drive kit (internal or stand-alone} 
plus Bookshelf and CID-Play Demo (includes a coupon to purchase both Star \ 
Pack/Small Business Consultant for $50 each) for only $899! 


D Package “B'-Complete NEC CD-ROM drive kit (internal orstand-alone) plus 





Compact Disk Products, Inc. 
223 East 85th Street, New York, New York 10028 
(212) 737-8400 
1 Please send me a free CDP Encyclopedia of CD-ROM Products 
Corporate / personal check moncy order enclosed 


Change my (arcle one) American Expres Opuma VISA 
MasterCard Diner's Club 


Acct # exp. dare 














Bookshelf, CD: Play Demo and Programmer's Library (includes 2 coupon to purchase compas 
both Star Pack/Small Business Consuleant for $50 each) for only $1199! y Aiden 
Please send the following drive configuration with my order: Tiey/Seate’ Zip 





Phone 
Pricey de Foden! Exprews uuppang and handling, 
Beem Work rassderyes acti 6 


or C1 Microchannel 
O Internal NEC CDR-80(PC/XT/AT/ 386 Only) y 





| 
D Stand-alone NEC CDR-77; Select (J PC/XT/AT/ 386 , 
¥ 


New & Improved 


Memory Master 


CONTINUEO FROM PAGE 56 


copying the first application and all of its data 


toexpanded memory, extended memory, ora 
disk file, thus freeing enough RAM for the 
second application to be loaded. 

Liat Price: $49.95. Requires: RAM depends 
upon application, DOS 2.0 or later. Vericomp, 
P.O. Box 23360, San Diego, CA 92123; (800) 
876-0400. 
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Agfa Compugraphic 
Soft Fonts Feature 
Variety of Faces 


With PostScript printing rapidly gaining pop- 
ularity in the PC community, there’s been a 
growing demand for professional-quality 
PostScript-compatible soft fonts. Two new 
collections of font products from Agfa Com- 
pugraphic, makers of Type Director, should 
help meet that demand. 

The Professional Series of soft fonts cur- 
rently consists of more than 85 separate vol- 
umes, each costing approximately $169, fora 
total of 410 Adobe PostScript typefaces. Av- 
eraging four to six typefaces per volume, 
these fonts are compatible with any Post- 
Script output device. The fonts take advan- 
tage of Adobe Systems’ advanced hinting 
technology, which is designed to create crisp 
and clear type even at low resolutions. Fur- 
thermore, the font-generation algorithm com- 
presses the original outlines, reducing the 
amount of disk space needed to store the 
fonts. 

The Professional Series typefaces can be 
used in conjunction with Agfa Compugra- 
phic’s other collection of fonts, The Studio 
Series. The Studio Series is made up of 26 vol- 
umes of user-defined PostScript-compatible 
typefaces, with four typefaces per volume. 
Unlike the Professional Series faces, these 
fonts are unhinted and unencrypted, allowing 
users to manipulate the outlines to produce 
creative type. This series is especially suited 
for designing large-point headlines and titles, 
and cach volume includes 250 predefined 
kerned pairs. 

Liat Price: The Professional Series (over 85 
volumes), average $169 each; The Studio 
Series (26 volumes), average $169 each. 
Requirea: PostScript-compatible output 
device. Agfa Compugraphic Div., Agfa Corp., 
90 Industrial Way, Wilmington, MA 01887; 
(508) 658-5600. 
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DIRECT ACCESS lets you hop 





1 nites with 
gap ram 


DIRECT ACCESS. The leading menu system for 
hard disk management. 


IRECT ACCESS is to 

your software what @ 
jukebox is to records. Both are 
fun end easy to use. Simply 
choose a title from an organized | 
listing, push e button and play 
your selection. 


DIRECT ACCESS tops all the 
nationel best seller cherts—it's 
the ultimate menu system for 
hard disk management. There's 
No easier, fester or more or- 
genized way to pley your 
software. 

Also available, DIRECT NET, 
the single keystroke network 
menu system. 


Call for the 
over complicated OOS com- name of the 
mands, reduces errors, provides"! ; dealer nearest 
complete ee tracking, and — TECHNOLOGY you. 

secures your data with pass- ae 

word protection. Comoucragreeesveceise 4-800-242-6368 
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1621 Westgate Road, Eau Claire, WI 54703, (715} 832-7575, FAX (715) 832-0700 











Now You Can Actually Turn Your PC or iXT Into a New Fast 
286/386 IAT And Still Utilize Your Existing Chassis, Power Supply, 
Add-On Cards, Drives, Monitors, Keyboard and All Peripherals. 


This is not an accelerator board that uses your old 8 Bit/bus motherboard. 
After the simple installation of our "286 or 386 CAT KIT” you will have a 
new /AT computer ready for years of service. This is the only 
"286 or 386 CAT KIT" offering that removes the 
need for your old motherboard. Available in 8, 
10, 12, 16, or 20MHz operating speeds, 

and to be offered soon at 25MHz., 


At the 25MHz speed, DTI offers on- 


board Cache which results in high 
performance and low cost RAM. 
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1-800-443-2667 


XT/AT are tradenames of the IAM Corp. 


Si Diversified 
Technology 


An Ergon Co, 


CMO... Your Nationwide Source 
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Amdek 

Video 210 Plus Amber 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 1 49 
Color 632 14” VGA 640x480 369 


$ 99 


Color 732 PS/2 VGA 399 
Computer Accessories 

EGA & CGA Data Display 999 
Comerstone 

SinglePage Display 699 
Magnavox 

7BM623 12° TTL Amber BS 
7CMB515 14° Comp/RG8 = 279 


7BM749 14" Flatsquare VGA 149 
CMB762 14” Comp/RGB 
9CM043 14” HiRes EGA 349 
9CM062 14” VGA Color 349 
9CM082 14” VGA Color 399 
Mitsabishi 

DiamondScan 13” Display 





rd Design (51% a 
Suppo! 

ath Co-Processor 

0287 M syle Keyboard 


AboveBoard PS/286, 512K $419 
AboveBoard Plus w/512K = 429 
AboveBoard Plus 1/O 512K 579 
Inboard 386/PC 80386 CPU 579 
Inboard 386/AT 80386 CPU 899 
Connection CoProcessor 759 
80B7 PC/XT CoProcessor 95 
80B7-2 PC/XT BMHz CoP. 135 
80287-8 1BM XT BMHz CoP. 219 
80387-16 16MHz 80386 399 


CM-1430 14° VGA 

Taxan 

KX-119 12" Amber Composite 19 
Wyse Terminals 










ZFM-1490 14° VGA Analog 599 













Orchid Technology 

TinyTurbo 286 229 
MULTIFUNCTION CARDS RamQuest Il Board 545 
ProDesigner VGA Adapter 319 

Renaissance 
Color Half Card 69 | VGA 800x600 256K-PAL 239 

ie - } Monochrome Graphics Adapt. 79 Video 7 
EL 212: a $912k RAM 576K Half Card Memory 59 | Vega Deluxe Adapter 209 
DEL ee clock. Bera Watt Oper 100% IBM AT-Primary Memory Board 99 | FaseWrite Video Adapter 299 
TaMB Disk ce ‘slots. #THE2I2 V-Ram 256K Adapter 430 
: patible with 


STORAGE DEVICES 


















z \6MB Everex 
aR RAM Card. Expandabit oprive Floppy Stream 40 40MB Int. 349 
Mitsubishi 1.2MB 5.25 Excel Stream 40T 40MB Int 529 
Five vi: Ht Drive Bays Her for Two Floppy Excel Stream 60 60MB Ext 869 
lomega 
Bemoulli Box Il Int 789 
Maynard 
Maynstream 60M8 PS/2 Ext. Call 
Miniscribe 


8425 20MB 3%” 40Msec 249 
3650 40MB 5%” 61Msec 329 
3053 44MB 5%" 25Msec 469 
60B5 70MB 5%” 28Msec 599 


Mountain Computer 


16 Bir & Two B Bu) 


















AST TD-4000 40MB Int Tape 369 
Six Hed Plus Board ue ae SOMBNI ne Tape Be 
VGA Plus Adapter 38 
Rampage/ 286 512K 399 | TD-4000 40MB TapeBackup 339 
NEC Boca Research Plus Development 
Mulusync 2A $499 TopHat 128K Expansion 119 20MB HardCard 519 
Packard Bell BocaRam/XT 0-2MB Board 109 40MB HardCard 679 
PB-1272 12” TTL Mono 79 | BocaRam/AT 0-4M8 Board 149 | 20M8/40MB Passport Call 





PB-1472 14° TEL 132 Col. 109 
PB-1422EG 14” HiRes EGA 359 
P8-8526MS 14” Uniscan 


BocaMCA Serial/Parallel 145 
Boca Dual Graphics Adapter 69 
Boca Multi EGA 169 





449 








DCA 

Irma 3 Convertible 469 
Emerald 

3XTwin Local 5251 Emul. 549 





3XMate-4B 5250 w/4800Bd 1299 
Everex 

Ram 3000 Dlx 0-3M8 Bd. 89 
RAM BO000 Dlx. 0-8M8 16-Bit 2B9 
Micro Enh. Dlx. 800x600 179 
EVGA 256 Colors 1280x600 279 
Sth Generation 

Logical Connection 256K 
Hercules 

InColor Card 199 
Graphics Card Plus 169 
VGA Card 199 
Intel 

AboveBoard 2 Plus w/OK 


wy, 


Your Source for Hardware, Software & Peripherals 
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Seagate 
ST-225 20MB w/cont 


319 249 











For Quality Computer Products. 


CMO. YOUR GUARANTEED LOW PRICE LEADER. 















SmartModem 1200 Baud $275 | KX-P1524 24-Wire, 132 Col *559 | Delrina Per: FORM $159 
STORAGE DEVICES SmartModem 2400 Baud 419. | KX-P4450 Laser Call | 5th Generation FastBck Plus 98 
Intel Seikosha FoxBase+ Development 199 
(Coat) 2400B Classic Internal 169 | SPI600A! 160cps 9-Pin 179 | Funk Software Allways 90 
ST-238 30MB w/cont 279 | PS/2 2400B Internal 249 | SK3000A1 300cps Col. (opt) 365 | IMSI Turbo CAD 39 
ST-4096 80M8 Full Height 589 | 2400EX External 179 | Star Micronics =~ Intuit Quicken 33 
s Murata NX-1000 140cps. 80 Col 159 | Lotus Agenda 289 
Bndge-File 5%" External 249. | M1200 Facsimile 599 | NX-1000 7-Color, 80 Col. 229 | MECA - Managing Your 19 
Omni Board Controller 79 | Packard Bell Meridian Carbon-Copy + 119 
Smartimage 60MB Internal 479 | 2400 Baud Internal 149 1/0 DEVICES Micro Pro WordStar Pro 189 
QIC File 60MB Extermal 599 | Panasonic “ Gos — bee ae brn bes on = 
Weltec Laptop Subsystems UF-140 P 799 croso! 
Epson, Nee Teh Zemth FX-89 Fenn 669 | DS-3000 FlatBed Scanner 569 | Nolo Press For The Record 38 
FDD 199 | FX-505 Hi-Res Scanner 999 | Houston Instruments | 
20 MB External Hd. Dnve Call | Practical Peripherals 9012 HIPAD+ 12°x12" Tab 399 
1200 Baud Internal 65 | PC695A 4-Pen A&8 Plotter 599 
COMPUTERS j 1200 Baud Stand Alone 8¢ | IMS! 
2400 Baud Internal 129 | OptMouse 75 
2400 Baud Stand Alone 169 | Logitech 
ae nautaniten sik can | Sharp New Logitech Mouse M9 79 
Fravo, z, a E i ScanMan 400DPI HiR 189 
Premium 286 & 386 Dsktps. Call | FO-220 Facsimile Machine 699 | See ee 
oer A Peck Cal | Complete Fax 4800 Board 259 | Senal or 8us Mouse (ea) 109 
Soe ee One® a" | Complete Answering Machine 229 MSC 
IBM OmniMouse 39 
PS/2 Model-30 w/20MB 1599 PRINTERS Seiko Instruments 
NEC DT-3503 I1"x11" Digitizer 379 
MultiSpeed HD 20M8 1999 Alps Summagraphics 
ProSpeed 286 16MHz 80286 Call | asp.1000 9-Pin Flatbed 159 | SummaSketch + 12"x12" 399 
Ultralite Laptop 9.83 MHz New | Allegro 24 24-Pin Flatbed 319 | The Complete PC vate 
Panasonic 5 —— Complete HandScan/400 «159 1-2-3 Version 3.0 
Ls ie Partner 80286 839 | Complete HandScan % Page 169 +289 
ysgen Complete Full Page Scanner 579 | PaperBack VP-Planner +20 119 
Les 12MHz w/40MB 199 Peacharee Accountung 169 
Peter Norton Adv uulines 80 





T1200 Floppy/HD Laptops — Call Quarterdeck DESQView 80 






























T1600 12MHz 80C286 20MB Call Aldus PageMaker 469 | SPC: Ist Choice 30 90 
Zenlth Ashtou-Tate dBase IV 459} SPC: 1st Publisher 20 80 
80286/386 Desktops Call Ashton-Tate MultiMate 1 289 | spc: 1st Graphics 89 
SuperSport 8088/286 Laptop Call BLOC PopDrep 32 | The Software Group Enable 399 
BLOC Form Tools 35 | TOPS for DOS 119 
Borland Quattro _ 149 | TOPS InBox PCLAN 339 
Breakthrough Proj Manager 355 | Traveling Lap-Link + 85 
Central Poiut PC Tools Dix 50 | WordPerfect 5.0 219 
DAC EASY Accounting 60 | Xerox Ventura Publ 20 479 
KX.P1124 
24-wire $319 A a 
|. EE ee 
Brother 
M-1709 240cps 132 Col. 369 
HR-20 20cps Daisywheel 329 | 
it 40cps Daisywheel 589 Your Source for Hardware, Software & Peripherals 
FK-850 264cps. 80 Column 339 le USA. 


FX-1050 264cps. 132 Col. Call 


Zemth LQ-510 180cps 24-Wire 339 
ou wedwen sue ct! 8())-233-8950 
w/I0MB_*1299 LQ-950 264cps 24-Wire Call 









LQ-1050 330cps. 24-Wire Call in Canada call; 800-233-8949 
COMMUNICATIONS j LQ-2550 S00cps 24-Wire Call All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
Hewlett Packard Educational, Governmental and Corporate Organizations 
Author Thinkjet 2225 329 Call toll-free: 1-800-221-4283 
1200 Baud Internal 69 | Pacific 25-in-one HP Font 279 Williamsport, PA 17701 
1200 Baud External 99 Eerie 1-2-4 Plus Board IMB 339 | RWAMPOOET Irae he eu eee etme ads) 
1 
aie le yaa 1 P2200 Pinwriter 24-Wire 359 | POLICY: Add 3% (minimum $700) shipping and 
Anchor 245ES MNP 259 | P5200 Pinwriter 265cps 319 Cee rene sci se ketivegads onal MICROCOMPUTER 
Avetex LC-890 PostScript Laser 3295 | to clear For faster delivery. ay your edited or send SARSERNS GOUNGH 
1200hc External 99 | Okidata cashier's check or bank money order Credit cards are 
2400 Baud External 129 | MS-172 180 cps 80 Col. 199 | not charged until we ship Pennsylvania and Maryland residents add appropnaie 
Everex ML-320 300cps. 80 Col. 359 | sales tax All pnces are US.A prices and are subst lochange All tems are subyect 


MLII-390 270cps. 24-Wire 499 | to availability. Defective software will be replaced with the same item only Hardware 

Benen Me eee Int i 2 Panasonic Ps will be replaced or repaired at our dteretien within the terms and (tae of the 

-vercom - KX-P1180 192cps 80 Col 185 manufacturer's warranty We cannol guarantee companbility All sales are final and 

pron 24E+ 2400 Ext. 199 KXPI191 280cps 80 Col 239 reared shi pine are subyect 1o a restocking fee We are aot responsible for 

Peccohall Modem: 1200 129. | KX-P1592 180 cps. 132 Col 449. | "YPoeraphic or photographic errors B109 
KX-P1595 200cps. 132 Col. 449 





7] 
oa 
oP) 
%S 
— 
- 
=a bs 
SD 
3 
4 
"| 


i 4 MOLAGIS 





singe Volume Hast All? 


has an adaptable data compression 










You could spend close to a 
thousand dollars buying all the feature for cutting backup time by 
software pictured above. as much as 50 percent, and even 

Or, for a fraction of the price, _, tells you how long the backup will 
you could get all of their best take and the number of disks you'll 
features in one easy-to-use need before you start. There are 
utilities package: PC Tools’ file unfragmentation and disk-caching 
Deluxe. utilities for enhancing your system's 

PC Tools Deluxe is the most ‘ performance. And PC Tools’ desktop 
complete and capable utilities product manager features a unique windowed 
available at any price. environment, full mouse support, pull- 


It includes data recovery utilities for down menus and context-sensitive help that 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 


ing corrupted disks. Its resident DOS shell So before you invest in an entire library, 
allows you to view multiple directories simul- check out PC Tools Deluxe. With more than a 


taneously and copy or move files with just a half million copies in use, it’s on everybody’s 
click of a mouse. The hard ee best sellers list. 
disk backup program isfast, (entval Fol Sof Dis. 

A VIDEO TECHNOLOGY COMPANY “ 503-690-8090 


“All standard network-compatible DOS functions supported on Novell and IBM Token Ring networks. 


Notice to existing users Low cost upgrades are available, contact us at (503) 690-8090 for details. 
PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 
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ollie Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


Changing Times Force 
Quadram to Split in Two 


Last issue, I described how 
Quadram Corp. had sold its 
successful line of JT Fax boards 
to Hayes. Now Quadram’s 
parent, Intelligent Systems, 
has sold an even bigger chunk 
of one of the PC industry’s 
charter members. 

In July, National Semi- 
conductor Corp. acquired the 
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READING THE CHART 


The Top Ten Seiiers list ranks PC 
business programs according to their 
saies totais in the week ending July 1. The 

chart that appears to the ieft of each program's 
name shows how the program's sales ranked each 
week for 5 weeks. The hash marks at the bottom of 


Quadram name and the 
marketing rights to many (but 
not all) of Quadram's boards 
and peripherals. 

The current Quadram 
product line will be split between 
a Quadram division that 
National Semiconductor is 
starting and Q/Cor, a new 
marketing arm that Intelligent 


WordPertect 5.0 
WordPerfect Corp. 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


Microsoft Word 5.0 
Microsoft Corp. 


Microsoft Corp. 








each chart represent each of those 5 weeks, beginning 
with the week of May 29. Dramatic shifts in a particular 
program's ranking may be the resuit of seasonal factors or sales 


promotions conducted by individual retaiiers. More than 12,000 


individual locations contribute to the iist. 


Microsoft Windows/286 2.11 


Systems will create. Quadram 
Corp. isn’t being sold, but the 
Quadram brand name will 
become the property of National 
Semiconductor. 

All micro-to-mainframe 
products, peripheral sharing 
devices (Microfazer), and 
graphics boards go to National. 
The rest of the split gets 
confusing: PS/2 memory 
boards, except for the PS/Q, 
go to National, for example. 
The Quad386XT accelerator 
board and token-ring network 


boards stay with Q/Cor. New 
packaging will be created for 
the boards that stay with 
Intelligent Systems. 
Quadram is really the latest 
victim of a trend that IBM 
started when it introduced the 
PS/2 family in April 1987. 
With video, clock, peripheral 
ports, and memory upgrade 
slots built into the system board, 
the market for board makers 
shrank dramatically. Compaq 
soon put more functions on 
the system board, and today 
CONTINUES ON PAGE 64 


TOP TEN SELLERS— A 5-Week History 


Lotus 1-2-3, Release 3.0, is out, but it's not yet showing up on 
the Top Ten Sellers list. It takes a few weeks for new software 
shipments to wend their way through the marketing pipeline, 
and many of the early copies will be going to Lotus’s vast 
installed base; Lotus promised a free upgrade to thousands of 


recent buyers. 


Microsoft Word is enjoying strong sales of its long- 
delayed upgrade—still not enough to overtake 


WordPerfect, though. 


Harvard Graphica 2.12 
Software Publishing Corp. 
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Ashton-Tate Corp. 


Q&A 3.0 


7 Symantec Corp. 


PFS:First Choice 3.01 
Software Publishing Corp. 





Sales information compiled by ingram Software Inc. and PC Connection Inc. e 
Rankings are based on net sales by unit: returns are subtracted from gross sales. 
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PC Tooia Deiuxe 5.1 
Central Point Software 


’ The Norton Utiiitiaa 


Advanced Edition 4.5 
Peter Norton Computing 
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it’s a rare machine that follows 
the original PC design, where 
every extra feature, including 
serial ports, is an add-on board 
option. 

The Quadboard, announced 
in 1981, was one of the first 
multifunction boards for the 
original PC. Over the years, 
dozens of multifunction boards 
provided all manner of functions 
missing from the PC. 

Intelligent Systems still 
owns Datavue (maker of Spark 
laptops) and Brier Technology 
(which is developing a small 
high-density removable disk). 
The company sees itself as a 
vehicle for nurturing promising 
technology ventures, raising 
them to maturity, and then 
moving on to the next frontier. 
It recently went through this 
cycle with Princeton Graphic 
Systems. And it's been 
successfully pumping life into 
Peachtree Software, the 
accounting line, for the last 
year. Expect to see more small 
companies taken under the 
Intelligent Systems wing. 





Will IBM's Power Plattorm be the first 486 product? 
Maybe not, but it’s the first one announced. 


IBM Planning Major 
Software Effort 

IBM has never had much luck 
developing software for the 
PC. DOS and DisplayWrite 
have been best-sellers for years, 
but neither was developed by 
IBM for personal computers. 
(DOS is a Microsoft product, 
and DisplayWrite is an 
adaptation of a dedicated word 
processor.) 

Finally recognizing both 
the enormous profit potential 
in PC software and the great 
sea of programming talent 





outside the company, IBM has 
set out to buy software programs 
and market them under its 
own name. 

One of the first examples 
is the codevelopment agreement 
IBM just signed with Delrina 
Technology. Soon after 
Delrina’s Per:FORM was 
named Editor’s Choice in a 
PC Magazine roundup of 
forms management software 
(‘‘Forms Software Fills In the 
Blanks,’ June 13, 1989), 
Delrina) announced an 
agreement to develop an 


OS/2 version jointly with IBM. 

As IBM scouts hunt for 
more game, rumors persist that 
the company will acquire 
Software Publishing Corp. Even 
if the deal falls through, it’s 
likely that IBM’s software 
developers will join with 
Software Publishing in at least 
one venture, 


The 486 Becomes an IBM 
Technology Display 
Intel hasn’t gone into mass 
production of the 486 yet and 
doesn’t expect to for months 
to come, but IBM is already 
pushing the envelope of 
preannouncement 486 hype. 
Big Blue plans to sell a25- 
MHz. 486 plug-in module for 
the Model 70 A21 this fall. 
The $3,995 adapter, called the 
Power Platform, will replace 
the system’s 386 with a card 
that contains only the 486 chip 
and circuitry needed to adapt 
the processor to the system. 
AST and ALR announced 
similar upgrade plans for 
existing machines, but it’s likely 
that the 486 will be most at 
home in a large system built 
to provide plenty of ue 
options. 


Do mail-order buyers always shop for the best price? That's 
debatable. In a recent survey of 1,104 callers to PC MagNet, 
we found that brand loyalty applies to mall-order services, 
too. In follow-up questions, we discovered a correlation 
between the most-popular mail-order houses and a ranking 


of each company’s reliability. 


TFUGTE LEP? 


fs 


Have you ever purchased 


PC products from a 
mail-order 
company? 





From which mail-order companies have you 
purchased PC products in the past 12 months? 
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Lotus-like menus give 
Time Line a famihar-look- hee 
ing face, which makes it days, hours, minutes... any 
easier to learn... and easier way that helps you clearly see 
to work with the tring of your project. 
Time Line's flexible 4 
outline structure puts \ 
you in control. Collapse the IW WY: Tiles Schedule, Views; | 
entire schedule, to see “the Geies, dae, Conbies, Previeas, 
ceed es etait . Darate Start 89 _— It’s easy to see progress, 
: . Stot_ (Mths) bate dan Mar Ma Jet Sey Mov Jon thr indicated by the broken portion 
: , a of the task bar. 
Four filters make it casy 
to view selected information > 
such as “Joe’s critical tasks. Changes are automatically 
reflected throughout your schedule. 
You get the power to quichly find and 
Jix conflicts, before they become 
> real problems, 
For easy reference, the ~ 
status column flags tasks 
that need special attention— 
like critical tasks or resource 
conficts, 
Customize your Gantt 
_. | with up to 16 data columns, 
Your projett’s end date See the impacl of any changes ae oF ge 
always shows on-screen. So, you make immediately in the resource Roe Pay 
whenever you make a change, histograms. This, and Time Line's aa 3 : 
you'll immediately know UndolRedo feature make playing 
how tt affects the end result. “what-if” an exacl science. 


You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the schedule to see exactly what you need. Exactly when you need it. 






a Great Gantts. Just one reason Time Line is used by 48 of the = 
i a Fortune 50. Andis rated #1, review after review. * Call for a free SS, = 
(2a demo disk today. You'll see how Time Line Gantts your every wish. —— = 


seiiantoctntredctis, REE DEMO DISK, CALL (800) 228-4122 Ext. 565P" 
The #1 Project Manager 
SY M A NTEC.. Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 


* Time Line ts the #1 best-selling project manager (Survey of Natronal Distributors) It alse recewed InfoWorld, PC Magazine and Software Digest's highest 1988 ratengs for proyect management programs. tin Canada call 
S00/2Z8-4122 Ext, 565 Traming and consulting services avatluble, call 415/898-1919. © 1989 Symantec Corporation 
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Business Art. 


drawing and chart/grapbics realms 


“Graph Plus is an all-in-one business 
presentation powerhouse in both 
PC Magazine — “Best of 1988" 
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Graph Plus creates eye-catching ouput to Matrix, 
= VideoSbow, CGM, PostScript® and HP Paintjet printers, and film recorders 


et your MBA in business 
G graphics with the award- 
winning Micrografx: Graph Plus™ 
Graph Plus elevates your ideas to 
a degree of sophistication once 
available only from professional 
graphic service bureaus. Your data 
is instantly transformed into 
dazzling charts, illustrations, 
overheads, and slides with the 
program that both PC Magazine 
and InfoWorld voted as best in 
its class. 


Compare Graph Plus with Harvard 
or any other business graphics 
program. For ease of use, power, 
and flexibility, we think you'll agree 
that Graph Plus is the obvious 
choice. Call us at 800/272-3729 for 
a Graph Plus demonstration disk. 


Graph Plus. 
The Art of Business. 


ih MICROGRAEX’ 


7S0B1 © 214) 234-1769 © 
Raaphcnnt ae 1 34 bien Grats Kingston Surrey © ooY Se? 168 


Macrograti inc All ngnte reserved Micrograts is a regetered trademays and the Micragraty loge and Mcregrate Graph Pius arn trademarks ot 
‘vasemark 


Geyorgn © 1900 
Harvard « 4 rademart @1 SPC inc. Mains Sarat Sor ames Varesrev aa 
Pareto 


Micrograta nc. 
Genera Parametncs Inc PosiSenpl «a wademark af Adobe Sysiems. inc. 


Hewett Packard inc. All other products ars trademarks ¢f thew respeceve mantacturers 





Like the corner candy 
store, the corner 
computer store has 
been replaced by a 
range of competitors, 
from specialty 
boutiques to software 
supermarkets. 


Bill 


Machrone 


Quick. Where’s your closest computer store? 
T’ll bet you can name two or three within easy 
driving distance. But finding one wasn’t quite 
so easy when I tried tocheck out a few in Atlan- 
ta recently. I copied down the addresses of sev- 
eral candidates from the phone book, then 
asked the hotel concierge if any were close by. 
Most of them were out in Buckhead and I was 
downtown. Her face brightened, however, 
when she saw Egghead on my list. 

“Oh, I pass this one every day on my way 
here,’’ she said; she produced a map and gave 
me walking directions. The street address 
didn’t agree with the one I had copied from the 
phone book, but I figured, what the heck, it 
must be a new store. When I got there, instead 
of finding the usual sign and racks of software, I 
found tables, chairs, and menus. The Egghead 
was a breakfast joint. 

So much for the ranking of computer stores 
in the memory of the average person. 

For those of us more caught up in the com- 
puter whirl, such stores play an important—and 
changing—role. PC Magazine has always been 
about spending your money wisely, but we 
have usually focused on what to buy, not where 
to buy it. There’s actually a lot at stake in find- 
ing the right place to buy your hardware and 
software. So in this issue, all of our columnists 
are addressing the topic of computer stores and 
the retail channel. 

Conventional wisdoms need to be retired. 
Today, you can find dealers with prices equal to 
or better than what mail-order outlets offer, and 
you can find mail-order houses with excellent 
support, on-site service, and a healthy interest 
in corporate sales. And, of course, you can still 
get hand-holding aplenty, especially through 
value-added resellers. 

In fact, VARs have emerged as the heart and 
soul of the vertical markets for packages such as 
legal software, practice management systems, 
and others too specialized and demanding to 
make it onto dealers’ shelves. You deal with 
VARs for what they know and how well they 
can support you, not for how much they cost. 
You select them based on individuals and how 
well they meet your needs and mesh with your 
organization. 

Interestingly, Unix is healthiest in this cor- 


ner of the channel, where a 386 box ninning 
Unix and a bunch of terminals is found to be a 
cost-effective altemative to a handful of PCs 
configured as a LAN. Of course, the applica- 
tions running on these systems tend toward the 
mundane. Character mode is the rule of the 
day, and inexpensive terminals address this 
need very nicely. 


SPECIALTY SERVICE 
Some computer stores try to bridge the gap be- 
tween sales and service by selling retail out of 
the storefront and supporting customers with 
specialized needs out of cubicles in the back. 
An Entré store near me is reputed to be the best 
place to buy AutoCAD, for instance. The shop 
started out with a hot dog who did a great job of 
supporting her customers. Her track record 
brought in other customers, the store hired 
more AutoCAD jocks, and now word of mouth 
has made it a self-sustaining business. 

At the other end of the spectrum is the soft- 





ware store. The idea is obvious—after all, vid- 
eo and audio software is almost always sold 
separately from hardware. 

But it took Egghead Discount Software to 
make these shops a big thing. Egghead carries 
around 1,300 titles, several hundred of which 
are on display in a typical store, and the rest of 
which can be ordered for delivery in a couple of 
days. Software publishers compete fiercely to 
have their programs carried by Egghead. New 
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DRAW LINES, BOXES AND GRIDS 
WITH JUST A FEW KEYSTROKES! 
FormTool streamlines the PC’s ability to 
draw—lines, boxes and grids are drawn for 
you with just acouple of keystrokes. Youcan 
change your grid layout, adjust type sizes, 
or rearrange boxes—in a matter of seconds! 
FAST, EASY TEXT MANIPULATION. 
Youcan automatically fittext into adefin- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
Organize your forms in a mini-database— 
even print your forms sideways. 


COMPATIBLE WITH ANY PC AND PRINTER. 
ForniTool supports virtually any PC and 
over 200 printers—and dozens of lasers— 
right out of the box. 





Includes over 120 pre-designed, ready-to-use forms. 


THE FASTEST, EASIES 
TO CREATE ANY 
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NEW—‘WYSIWYG” PREVIEW FEATURE! 





Spot errors in yypestite, Spacing. alignment before com- 
omitting the form to paper. Also inclades “zoom ‘feature. 


em, JUST $951 


= =o 


q 3 
The Best Selling Forms Package in The World. 


BLOC Publishing Corp 800 Southwest 37th Avenue, Suite 
745, Coral Gables Florida 33134. Visa and MasterCard ac~ 
cepted Add $5 50 for shipping, international onters add 
W000. FL residents percent sales tax. 

See your dealer orcall (600)888-2562 
Call for information on preview upgrade. 
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BLOC?Pubishing 


Copyright 1989, BLOC Publishing. Formoottsa registered 
trademark of BLOC Publishing 








Bill Machrone 


titles come in almost constantly, and old 
ones are dropped from the list in a steady 
trickle. The list of accessions and deletions 
is a chronicle of who’s hot and who’s not 
in the software business. 

The Eggheads I visited were remark- 
ably similar. Between business programs, 
educational programs, and games, IBM- 
compatible software dominated, occupy- 
ing about half of the floor space. Although 
they clearly had not spent much time at a 
keyboard, the salespeople were well 
trained and could answer questions about 
the features and benefits of a wide variety 
of packages. In one Egghead, 1 didn’t see 
Lap-Link, but the salesperson told me that 
the store could get it in 24 hours. Another 
store had neither Lap-Link nor The Brook- 
lyn Bridge, but, again, both could be had 
in 2 days or less. 

By contrast, my local Nynex store 
proved to be a cold and forbidding place, 
amply confirming my impression from 
conversations on PC MagNet that you 
would be ignored, if not thrown out, if you 
weren’t in business attire. 1 arrived wear- 
ing jeans and a sweater and bearing a long 
shopping list. ] never got to the list. I bare- 
ly rated a glance from the nattily attired 
sales staff. There were no other customers 
in the store. 

At a ComputerLand, I described a hy- 
pothetical application, one that would re- 
quire a multisite distributed database sys- 
tem. The salesperson assured me that a 
LAN would solve my problems, although 
1 might have to wait for OS/2 to do some of 
the things I was looking for. How long? 
‘A couple of months.’ I assured him that 
I would come back when it was ready. 

Software Etc. focuses on home office 
computing—an interesting idea, but frank- 
ly, I don’t get it. Other than a natural desire 
to spend less, how is computing at home 
different from computing in an office 
building? Occasional users in both settings 
have the same tendency to use simple, in- 
tegrated packages. Power users are going 
to want the best tools, regardless of cost. 
There may be a tie-in to other high-tech 
home business appliances, such as fax ma- 
chines and copiers, but that’s about it. 

Some experts say that computer stores 
as we know them are headed for the last 
roundup, that they'll be replaced by super- 
stores. If the support is no worse and the 
prices are better, it may be inevitable. @ 
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* General Ledger 

* Accounts Receivable 

* Accounts Payable 

* Cash Management 

* Teventory 

* Purchase Order 

* Billing 

* Budgeting 

* Graphics 

* Management 
Reporting 


$149.95 


Network 
ACCOUNTING 


$499.95 





Introducing Two Remarkable New Products from the Leader of 
Accounting Software 


Over 1/2 million people in 18 countries have huilt their businesses with 
the help of DacEasy. Knowing the importance of this investment, 
we've listened to our customers and as a result, we've developed our 
hest yet. Version 4.0 of DacEasy Accounting offers so much more than 
just “counting the beans”; it's a manager's dream. With over 100 new 
features, Version 4.0 also provides instant analysis of company per- 
formance with the new management reporting and graphics modules. 
Or move up seamlessly to the DacEasy Accounting Network System, 
which sets new standards of excellence in full-featured accounting! 
Extended Support for Today and Tomorrow 
Behind every DacEasy product, more support is provided than on any 
other accounting package in history--seminars in 40 cities, self-paced 
instructional materials. tutorial books by five publishers, telephone as- 
sistance from over 35 friendly, qualified DacEasy representutives, 
video tapes and a complete line of award-winning software such as 





Special Upgrade Offer the DacEasy Way! 
We make it so simple for existing DacEasy Accounting users to 
upgrade. Whether you're a 1.0, 2.0 or 3.0 user, call in with your Serial 
Number and receive new Version 4.0 or the Network Version at 
special pricing. 
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Solutions That Work Together 
See Your Local Dealer or to order call 
1-800-877 Sie 


(in Canada, call 416-444-EASY) 
@r write to: DACEASY. INC ¢ 17950 Preston Road © Sutte 800¢ Dallas, TX 75262 #(include $7 50 for 
Postage and handling within U.S) © Ask for your free People’s Chore Catalog on the entire line of 











i DacEasy software and hardware © Unconditional 30 Day Money Back Guarantee on all products 
Lucid 3-D that can integrate perfectly! bought form DacEasy (ess shipping changes) 

Minimum Hardware Requirements: | Accounting Network Sy siem supp ots Novell Network, [BM PC NET 1 DOs Net Bios Compatible LAN ¢ Dackasy Accounting Yerdon 

40 requires 512k micmory (40K with gr BM of compatibles. Hare DOS 21 of Liter Me GA.SGA and FGA monitor Mouse optional © MS 





NOS, PC OS, 1BM and. Micros 
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ny has consistently led the YouPGdleway 2000 computer system 








polhieheia we ne in this highly com- will arrive thoroughly tested and ready 
id. We have the most aggres- to run. All of our top quality systems 
lve pricing in the Industry, the most come standard with our own Crystal- 
aggressive support policies, and lead scan 860 monitor and a 16 bit VGA card 
the pack In quality. So shop around, that is expandable to 512K. We fiave a 


then call Gateway 2000 to discover j just 
how far ahead of the competition we 
really are. 


variety of options avaliable to suit any- 
one’s needs. So call Gateway 2000, 
and we'll custom configure a system 
for you, 
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overall value on the market today. , ™ 
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1.44 Meg 3.5” Drive _ 1.44 Meg 3.5” Drive ' 1.2 Meg 514" Drive 
80 Meg 28ms Drive % - ii@i150 Meg 16.5 ms ESD! Drive 1.44 Meg 3.5” Drive 
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$2995,00 $4495.00 SO 
(parade fb 4 Megs $500) (64K Cache Add $500) $5995.00 





G 2000 nana 
Gateway 2000 Gk pA | 
Sgt. Bluff, IA 51054 
ve 800-779-2000 
Tavs se -2000, 


OMmcTE My ON READER SERVICE GARD 
ts 
7 





computer and place it 


+ 8 : e 

See Different Jobs directly into your Microsoft® 
we've created a family of e Excel spreadsheet! Imagine 
Saari all Diff tT ] ee ae ani 
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CROSSTALK’ XVI All CROSS TALK. offers terminal emula- 

tions, file transfers, 
With over 700,000 users, and a powerful subset 
| applications to help new users easily | of CASL with easy-to-use pull- 


CROSSTALK XVI has been proven 
! bymore users in more 
applications and 
under more condi- 
tions than any 
other communi- 
cations program. 
You can continue 
using your PC 
ee ad its applica- 
tions while 
CROSSTALK” 
handles your 
pan \ communications 
\\ chores in the 
\ background. 
_CROSSTALK’s 
easy-to-use 
commands, 
logical 
_4 Status screen, 
and on-line help 
make it the right 
tool. CROSSTALK XVI has been the 
leading PC communications pro- 
gram since the PC was introduced, 
and continuing improvement has 
kept it that way. 


CROSSTALK" Mk.4 


Ready for the future, CROSSTALK 
Mk.4 easily meets today’s 
challenges. Operated by menus, 
Alt-keys, or commands, 
CROSSTALK Mk.4 is unequaled in 
versatility. It works with dozens of 
different communications devices — 
including networked devices — 
and offers over 25 terminal emula- 
tions and file transfer protocols. 
With the Crosstalk Applications 
Script Language (CASL), you can 
create custom menus and 














| tackle complex tasks, or completely | down menus. 
automate up to 15 simultaneous 
sessions. If what you're using 

doesn't quite fit the bill, or if you 
want to standardize on one package 
to handle all your communications 
needs, this is your tool. 


CROSSTALK for Windows | 


This tool was crafted just for the 
Microsoft * Windows operating 
environment including 
Dynamic Data 
Exchange. With 
_ CROSSTALK, you 
\ canretrieve 
data from 
aremote 










Well Crafted Tools 


All CROSSTALK programs offer you 
everything you would expect from 
today’s communications programs — 
and more! We represent high 
performance easy-to-use software, 
offering exact terminal emulations, 
a variety of protocols for fast error- 
free file transfers, and the ability to 
completely automate communica- 
tions tasks. 

Use the right tool that fits —you'll 
find it under the CROSSTALK 
name. 


CROMTALK’ 


COMMUNICATIONS 
Wi 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404-998-3998 


ADivision of Digital Communications 

Associates, Inc ehees 

CROSSTALK 1s a registered trademark of Digital 
Communications Associates, Inc. CASL is a 
trademark of Digital Comraunications Associates, 
Inc Other trademarks appearing in this ad are 
trademarks of their respective companies. 
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The Dead-End User 
is a bad sign. 
Developers must 
make their 
software packages 
easier to use. 


D 


According to Diagnostic Research, MS-DOS 
users regularly use an average of 3.7 software 
packages on their machines and are familiar 
with an average of 10.3 packages. By contrast, 
Macintosh users average 5.8 packages in daily 
use and are familiar with 16.3 packages. 

There is a growing population in the PC 
community—the Dead-End Users. These are 
the people who use their PC to run just one ap- 
plication or maybe two. They don’t want it to 
do any more than it already does. They are not 
interested in discovering new uses for their ma- 
chine. They are either intimidated or bored by 
the thing. It’s pathetic. 

And the statistics quoted above are optimis- 
tic. Others have claimed that the average MS- 
DOS machine is used for as few as 1.7 applica- 
tions. Many of us are familiar with Lotus users 
who cannot even leave the Lotus shell. They 
even use Lotus add-in word processors to write 
memos. Few of these people even know what 
the DIR command does. Is it ignorance or fear? 

It’s apparent that the software developed and 
sold for today’s PC user is too difficult to use. 
Far too many packages require a week-long 
course at a junior college to understand. Soft- 
ware has changed from being ‘‘user friendly” 
and benefit oriented to “‘user hostile’’ and laden 
with gratuitous features. Most of today’s hottest 
software packages are jammed to the gills with 
excess code and superfluous fluff. 


PERFECT POOP OUT 

Take WordPerfect 5.0 (please!). While there is 
no denying its success, [ have to wonder if the 
user community has gone wacko in embracing 
this program. Since WordPerfect Corp. is con- 
sidered one of the best-managed software com- 
panies and one with decent marketing moxie, I 
hope that these are the factors accounting for its 
success. My mother-in-law has spent her life 
taking courses on how to use this product. She 
also uses a spreadsheet and says she’s too 
pooped to learn anything new. Her MS-DOS 
usage? Two products. 

Long ago, the PC user community failed to 
demand a standard user interface where, say, 
the Fl key is always the help key and the Esc 
key always walks you back out of the menu in 
the order you entered. The biggest loser in this 





John C. 
vorak 


lost battle is the old WordStar diamond for cur- 
sor movement, which a few die-hards kept 
pushing and promoting to software developers 
who would say “‘Why?’’ or ‘‘Unix doesn’t 
have it.’’ WordPerfect’s help key is F3. Where 
did they get that idea? 

While conventions come and go, none have 
become universal enough to encourage users to 
try more software. Users don’t want to spend 
weeks learning package after package just be- 
cause programmers can’t even agree on where 
the help key goes. I have reviewed packages 
that are simply impossible to use unless you 
wrote the code—all because of the lack of a 
standard set of user interface conventions. 

This situation will eventually kill the PC. 
IBM’s Systems Application Architecture 
(SAA) is an attempt to correct this, but the com- 
munity of PC users is in such disarray, and there 
is already so much disagreement, that it seems 
unlikely that SAA will ever be accepted. The 
standard of excellence is the Macintosh operat- 


ing system. Its imitator, Microsoft Windows, is 
clunky by comparison and fails to implement, 
among other things, the notions of desk acces- 
sories and system folders, both of which make 
the Mac effortless to modify and use. 

Still, the real problem is with the applica- 
tions. They are too hard to install, too hard to 
run, finicky about TSRs, buggy, far too com- 
plex, and difficult to use. 

This is not progress. It’s a dead end. 
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Superbase 2 For Windows 
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SETTING THE 
GRAPHICAL DATABASE ASE STANDARD 


Hamessing the full power of Microsoft’ Windows, 
Superbase’ 2 gives you a whole new perspective on how to get 
the most from your computer Use Superbase 2 to make 
relational data management more productive than ever be- 
fore. Use it to set up new filing systems or to browse through, 
select from and report directly on your dBase’ files. And 
Superbase 2’s integral telecommunications, text and image- 
handling open up valuable new application possibilities. 


FACTS, FIGURES AND TEXT 





Browse through your facts and figures in any sequence with the unique 
VCR-style panei controls — get first, fast forward, pause, get next, rewind — 
it’s just like playing a tape. 

Compose a form letter with the built-in text editor. Then print both 
personalized ietters and mailing labels to the recipients of your choice. 


IMAGES 


see renee 
—s vet 








A picture tells a thousand words, and with Superbase 2 you can integrate 
scanned photographs, faxed documents, drawings and extended text pas- 
sages right into your database. Supported formats inciude TIF, PCX, IMG, 
and WMF. 


It’s as easy to exchange data too, 
with other programs like Microsoft 
Excel, Lotus 1-2-3, dBase II, III and 
Ill+, or with other machines via a 
Hayes*-compatible modem using the 
built-in telecommunications facilities. 


SUPERB ASI 
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AND dBase FILES 


Superbase 2 provides a vast range of data types for creat- 
ing new databases, including amounts, exponential numbers, 
dates, times and calculations. You can ensure data consis- 
tency with the help of cross-file lookups and validation 
formulas. 

Or you can use Superbase 2 to window directly onto your 
dBase’ files, Without compromising other applications that 
may be using them. 

Superbase 2 is a relational system, which means you can 
select fields from a number of different files for reporting. In 
any Windows font. And Superbase 2's selection panels and 
on-line help make building a powerful relational query, com- 
plete with sub-totals, selections and sorting, into a simple 
step-by-step process. 

Superbase 2 is part of an upwardly compatible family of 
database management products designed to meet your evolv- 
ing needs. And our upgrade policies ensure that your soft- 
ware investment is always protected. 


ORDER TODAY. Superbase 2 
is available through 
Egghead Discount Software 
and better dealers everywhere. 
Or call us direct at 
(800) 562-9909 (214) 929-4888 


Suggested Retail Price only $295. 30-day pisrecteal 


Schedule C Contract #GSOOKS9A! 
Pally functional demos (limited record input) only $19.95 


SUPERBASE*’2 


The Data Manager for Microsoft® Windows 


PRECISION SOFTWARE 
Precision Incorporated 
8404A Sterling Street 
Irving, TX 75063 Precision 
Software 


Superbase is a registered trademark and Superbase 2 and the Precision Software logo are trademarks: 
of Precision Software. Other brand and product rames are registered trademarks or trademarks of 
Precishon Software, 8404 Sterling Street, Suite A, leving, Texas 75063. 
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Look for Iomega, specialist 
in tuming unusual and cut- 
ting-edge technologies into 
products, to outdo itself with 
adisk drive based on so-called digital paper. This ‘‘paper”’ is 
actually a thin mylar film medium, similar to floppy disk me- 
dium, that uses an infrared-sensitive dye to record data written 
by a laser beam. The new Bemoulli Optical drives are slated 
to hold a gigabyte per disk, with 40-millisecond access 
times! The kicker is that a digital paper disk is supposed to sell 
for $50 a disk, compared with $500 for a WORM disk of the 
same capacity. This is going to be the 
technology that people will be talking 
about in the months ahead. The draw- 
back is that it’s write-once, read-mostly 
(WORM). So its first use will be limited 
to archive and image storage. 

Digital paper was invented and is 
manufactured by the 22-billion-dollar 
Imperial Chemical Industries of Great 
Britain. lomega plans to release a 5Y4- 
inch I-gigabyte ‘‘floppy’’ disk drive 
sometime next year using this stuff. I'd 
sell short my stock in streaming backup 
tape drives if l owned any. 

PIXAR’s Worst Kept Secret Dept.: 
This new disk drive may be just the ticket 
for saving images produced by the up- 
coming graphics add-in card we can expect to see coming 
from PIXAR, the old LucasFilm start-up company that Steve 
Jobs bought. The company, which started as a high-end real- 
time computer animation hardware maker, seems to be turn- 
ing its sights and fractals in the direction of the PC. Specifical- 
ly, toward 386 machines. We'll see what comes of it within 
the next 9 months. Let’s hope it’s VGA compatible! 

What’s Wrong with This Picture Dept.: Apparently, the 
maker of a product called the Big Blue Disk was sued for 
trademark infringement by IBM, a company that, at least un- 
til recently, has eschewed the nickname Big Blue. Nonethe- 
less, Softdisk Publishing, maker of the Big Blue Disk, can’t 
afford to be bled to death by IBM litigation over this issue. 

The curious aspect of all this has nothing to do with Soft- 
disk Publishing. Apparently, IBM doesn’t give a hoot about 
it or the disk. According to those familiar with the case, IBM 
is blocking the use of Big Blue for some ‘‘no comment’ rea- 
son. The company, it seems, got wind of some competitor 
coming out with a computer or company name or something 
called Big Blue that would impinge on IBM’s market or im- 
age. Nobody seems to know what the product is. Perhaps it’s 
a soft drink or a nasty new mixed-drink concoction. Then 
again it might be anew line of antacids or even prophylactics. 
My guess: a Sesame Street character. 

Fashionable Laptop Update Dept.: Yes Virginia, there 
is a new player in the laptop arena. Headed by a founder of 


Inside Trac 


A joystick port 
for laptops! 
Perfect for driving 


fellow passengers. 


nuts on long 
overseas flights! 





Sun Microsystems, Dyna- 
book Technologies has final- 
ly introduced a portable lap- 
top that makes the **Dvorak 
Recommends” short list. This company is not to be confused 
with the CD-ROM Dynabook people who, I’m told, will 
change their name. Priced competitively with the Zenith Su- 
persPort 286, but with a I6-MHz clock speed, VGA graphics, 
two serial ports, a magnesium body, and a detachable 
screen, this machine proves to me that the best designers are 
right in California. | really like this unit. It will be the *‘in"’ 
laptop for the next few months. Now 
where are those chic leather carrying 
cases we need for these things? 

Check This Out Dept.: If you get the 
chance to see the line of Ricoh portable 
imaging equipment, then do so. It’s a 
portable copying system that interfaces 
with a portable computer. This stuff is 
great fun for convincing everyone that 
you're from another planet. 

Genuinely Interesting Hardware 
Dept.: While on the subject of laptops, 
here’s a device that should get some sort 
of award for audacity, if nothing else. It’s 
a $95 joystick interface card that fits 
into the internal Toshi-slot found on most 
Toshiba laptop models! It lets you use 
two joysticks with any game that supports the IBM standard 
game port. The flier for the product boldly says, ** . . . you 
can always tell everyone you got it to use with your CAD soft- 
ware.”’ A good joystick, a hot game, a laptop, some extra bat- 
teries, and this baby is perfect to drive fellow passengers nuts 
on long overseas flights. It’s from Adtron Corp. in Gilbert, 
Arizona. Call the company at (602) 940-0060. Adtron also 
makes prototyping breadboards for the Toshibas. 

Genuinely Interesting Software Dept.: My final piece of 
advice for those with laptops such as the Toshiba 1000 or the 
NEC UltraLite who are looking to save space on their RAM- 
disks. Use Q-Edit, a $59 word processor that is only 52K in 
size and is blazingly fast. Compare that with the 92K needed 
for the old versions of WordStar or the 200K (or more!) need- 
ed by anything else. Q-Edir can be configured to look like any 
other word processor (mine uses WordStar commands). It 
uses paths, has windows, and works with straight ASCII text, 
making it perfect for e-mail. It also gives you a large supervi- 
sible *‘block”’ screen cursor, so it’s ideal for those hard-to- 
read LCD screens. Forget those costly utilities! You can even 
make it highlight the entire line you are editing. Q-Edit is a 
great piece of software. Highly recommended. What 
doesn’t it do? (a) Fancy formatting, or (b) right justification. 
Neither of which is needed on a laptop. Do yourself a favor 
and order a copy. Call the designer, Sammy Mitchell, at Sem- 
Ware Software ((404) 428-6416). r 
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We've been in the 
networking business 
20 yeats,so you 
can hook upa PC 
inacouple of minutes. 








Two minutes and 5 seconds to minicomputers and mainframes. Plus, . 
be exact. That's all the time it takes you get all the security and service Authorized 


after you install a networking card— —_- you'd expect from the networking at : s 
something you have to do for any PC. _ leader. D igital Distributors 
Let Digital, the world’s leading For further information byfaxor Access Graphics Technology 


computer networking company, put mail and for a listing of our Author- ‘Almac Fl : 
its experience to work for you. When __ ized Digital Distributors’ 800 num- Ss cepted : 

you want to install, use, maintainor _ bers, call 1-800-842-5273 ext. 250. Avnet Computer Technologies, Inc, 
add on to a PC LAN, we make it fast Computer Datacom, Inc. 

and easy. And with our new family of Computer Systems Corporation 
PCLAN/Server™ 3100s and our Comsel Corporation 

networking software, we offer total PC Continental Resources, Inc. 


integration. The kind of integration Hien AERC ini 
ae: Ham puter 
that lets you share files, applications, ngaer are 


il and printers, and | 
mail and printers, and lets you access Inland Associates, Inc. 


LEX Computer Systems 
Marketechs, Inc. 
MTI Systems Corporation 
Pioneer Standard Electronics 
Pioneer Technologies Group 
PTXI Corporation 
Select Sales, Inc. 
Trilogic Corporation 
Wyle Laboratories ane 
Digital 
has 
It 
now 


© Digital Equipment Corporation 1989 The Dignal logo, Digital has 
tt now and PCLAN/Server are trademarks of Digital Equipment 
Corporation 
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The advantages of 


MultiMate 






With the addition of the MultiMate 
Advantage II Printer Enhancement Pack 
(PEP), MultiMate yields a multitude of 
new advantages. 

For starters, PEP makes it easy to take 
full advantage of nearly 400 different 
printers. Any of which can be accessed 
directly from your MultiMate document. 

PEP also multiplies the number of 


of using them. Now you can easily place up to 26 
internal, cartridge or soft fonts in a single document! 

Pull-down menus are enhanced, too. They now 
access virtually every MultiMate function. Including 
printer and font selection. Which sure beats the 
Helvetica® out of customizing printer action tables. 

And the features 
keep adding up. 

Before you print, the new Preview mode gives 
you a WYSIWYG look at your page—with actual 
fonts. Or Preview your coming attraction two pages 
at a time, side-by-side in reduced size. 

Faster file retrieval is yet another new advantage. 
Just touch a key and a directory tree grows on your 
screen. Select a directory and all the documents inside 
are displayed. Then use the lightbar to select any file. 

And to add even more to the equation, PEP also 
gives you free Bitstream screen fonts. Plus the ability to 
create printer fonts in virtually any size with the free 

we Bitstream 
FontWare 
Kit—a $485 
value. 

And if 
you use an 
earlier version 
of MultiMate, 
you can up- 





Combine bard cartridge and soft fonts into 
easy-to-access custom font groups. grade to 


Advantage Il with PEP for just $65. If youre already an 
Advantage II user, you can get PEP for only $30. 


“tn Colorada, call 303 799 4900, ext. 1900 Trademarks/Owner MuitiMate, MultiMale Advantage Il, Ashion Tate, the Ashton Tate 
shown herein are used for illustrative purposes onty and may be the property of other companies. © 1989 Ashion Tate 
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fonts you can use and subtracts the hassle ate the easiest word processor even easier 


Includes Bitstream . 
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Preview’ mode lets you check your document 
before you print, 


With the Printer Enbancement 
VA Pack, you create bigb impact 
documents with greater 

ease and versatslity, 









~ Now fonts and pitch 
are selected by using 
easy pull-down menus. 


While your document is 
printing, you can continue to 
edit it on screen. 


~ Now you can easily mix 


Your finisbed oulput matches and match internal, cariridge, 
what you checked on-screen in tbe and soft fonts, 
WYSIWYG Preview mode. 


Which makes the word processor that’s so highly 
valued by the Fortune 1000 an even greater value. 

So see your Ashton-Tate dealer today for a demon- 
stration. Or call (800) 437-4329 Ext. 1900* for more 
information. 

And see how a little PEP 
adds a lot of h 






advantages to Fr n 
MultMate | SAUTMTE 
Advantage II. . 


AN ASHTON-TATE 


‘Ashton Tate Corporation Bitstream Font Ware Installation KivBitstream Inc Helvetica/Lino-type AG and/or its 
Corporation. All Rights Reserved. 
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Why can’t computer 
dealers deliver 

the same quality 

of salesmanship 

as other retailers? 
Here’s how 

it ought to be done. 


Jim 


Seymour 


It’s just not true that all computer retailers and 
salespeople are terrible. Let me tell you about 
the best computer salesman I know. 

He has a better understanding of products he 
sells—IBMs, Apples, Compags, HP LaserJets, 
Hayes modems, a reasonable range of applica- 
tion software, and Novell networking soft- 
ware—than many daily users of those products. 
He can do effective hands-on demonstrations of 
them—and does, at length, to his prospects. 

With every sale of a computer or major pe- 
ripheral (such as a laser printer), he comes to 
the buyer’s office or home and installs the 
equipment. When the process of delivery and 
installation is complex or time-consuming 
enough to require a technician, he still comes 
out and holds the buyer’s hand while the techni- 
cian hooks up the equipment. A week after a 
sale, he calls the buyer to make sure he’s happy. 
Three months later, he calls again. 

If a new customer mentions that he was rec- 
ommended by a previous customer, he sends 
the previous customer a thank-you note. Andif 
the new customer actually buys a system, the 
previous customer finds a messenger at his door 
with a bag of cookies, or a box of chocolates, or 
a bunch of flowers. 

When his customers’ equipment comes in 
for service, he tracks its progress through the 
shop. If there are unexpected delays, the cus- 
tomer gets a call from him, not from some 
sleepy technician. 

This paragon of virtue must work in a fancy 
computer boutique, huh? One of those list-plus- 
ten places, probably? And people pay through 
the nose for that kind of service, eh? 

Well, no. He works at a ComputerLand 
store. And the prices he quotes to customers are 
competitive with the lowest prices in his market 
area. I know: I spend a lot of money with him. 
Oh, and one more thing: he makes $100,000 a 

ear, 
Yes, he really exists. And no, I’m not going 
to give you his name, because that would be un- 
fair to other good computer salespeople. 

Every time people tell me they’ ve never met 
a good computer salesman, I tell them about 
this guy. In fairness, I’ve never met another one 
as good as he is. But I’ve run into a lot who are 
damned good. 


THE RIGHT KIND OF SALESMAN 

The secret, I’m convinced, is getting computer 
retail sales out of the hands of aging computer 
junkies and into the hands of the right kind of 
sales professional. 

That does not mean the kind of guy who sold 
cameras in the ’60s, stereos in the ’70s, com- 
puters in the ’*80s—and never understood how 
to use any of them. And it doesn’t mean hiring 
supersalesman types with flashy suits and snap- 
py patter. It means hiring and training well-paid 
people who know at least as much about the art 
of selling as they know about computers. 

My favorite salesman knows more than 
enough about computers, though he’s graceful 
enough to insist that he learned most of what he 
knows from his customers (a gentle fib). But his 
computer expertise isn’t why he’s such a big 
success. The reason people flock back to him 
for second and third and tenth major purchases, 
and steer their friends and employers to him, is 
because he attends to the simple, traditional de- 





tails of salesmanship. 

In the buying process, he respects his cus- 
tomers’ intelligence. He makes them comfort- 
able by spending time with them, so that when 
they reach a buying decision, they’re happy— 


. hot uneasy—with their choice. 


After the sale, he shows up on the custom- 
ers’ doorsteps to help them each get the new 
computer or peripheral up and running. He 
does this whether they’re computer wizards or 
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A n on-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailroon Central filee: 
eende to conplete 
central filee File fonnd? phsee OQrder® 

orn 


This chart frag- 
ment was pro- 


duced onan 
HP LaserJet- 


Plus and is ac- 


tual size and 
unretouched, 


Autometic. Fully automatic text centering within shapes. Fully automatic line routing & re- 

routing. Fully automatic placement of text along lines. 

Fest. Written in assembly language for speed. 

Large. Diagram size limited only by avallable memory. Supports LIM expanded memory. 

Oiagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 

it in page size pieces. 

Standard. All standard data tlow and tlowcharting shapes included. Other shape libraries 

are available. 

User friendly. Don’t take our word for it. PC Magazine says ““EASYFLOW lives up to its name. 

it's hard to imagine any easier and more flexible way to produce basic and even complex 

flowcharts”’. 

Mouse. Optional but tully supported. 

It works. Over 50,000 copies sold. Two of the “big eight” accounting firms have world wide 

site licenses for the use of EasyFlow. 

It prints. On most popular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 

det XEROX 4045, postscript printers and many others, 

It plots On HP7440, 7475, 7550 and 75856 plotters. 

Documented. 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 

charge is $10.50 (instead of $2.00) and is avallable only to continental USA and Canada. 

EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 512K memory, hard disk 

and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.0., check, VISA MasterCard or Company PO. 

ZRIENT Re». 
} ; via “A %& 

Haven Tree Software Limited (6 if \E Order Desk: 1-800-267-0668 
PO Box 1093 -P AoA 


Thousand Island Park, NY 13692 SARE > Telefax(G3): (613) 44-9632 
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computer tyros. | don’t need someone to 
help me get an HP LaserJet Series If con- 
nected, but when the guy I just spent the 
better part of $2,000 with shows up with 
the printer, remembers the cable I forgot to 
ask for, and sits and chats with me for a 
few minutes while I plug things together, I 
feel stroked. 

Of course those installation visits let 
him size up the nature of a customer’s busi- 
ness and possible future needs. And his 
postsale calls let him make sure that things 
are still running right, as well as convinc- 
ing his customers that he wants them to be 
satisfied with what they bought. 


What sounds magical 
in the PC business 


is the norm in many 


other fields. 





The whole process, of course, encour- 
ages referrals. And his acknowledgments 
of those referrals cement that bond: 
“Thanks for the vote of confidence. What 
else can I do for you to eam that trust?’’ 


DEMAND THE BEST 

For some readers, this must sound other- 
worldly. If your experience in computer 
stores has been with those ill-mannered, 
ill-informed salespeople who are all too 
common, my salesman must sound almost 
mythical. That’s the saddest part of this 
Story. Because what sounds magical in the 
PC business is the norm in many other 
fields, many of whose goods carry far low- 
er ticket prices than PCs do. 

We get the computer salespeople we 
demand. If we put up with pushy or diffi- 
dent types who don’t know what they’re 
doing, we’ll get pushy or diffident types 
who don’t know what they’ re doing. But if 
we demand, seek out, and spend our mon- 
ey with knowledgeable salespeople who 
show interest and treat us with the respect 
due to someone spending from $2,000 to 
$10,000, we'll improve the breed. | 
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And then... 
Maxell created 
the RD Series. 
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THE GOLD STANDARD 


CREATE DBMS APPLICATIONS 
FASTER AND EASTER 
THAN YOU CAN] IMAGINE. 


With or Without Programming 


You deserve rich DBMS applications created 
your way—whether you're a serious pro- 
grammer or a dedicated non-_programmer. 
Clarion gives you outstanding benefiis 
either way, without compromise; and the 
Clarion Developers are a DBMS family that 
your requirements can never outgrow. 


PROFESSIONAL DEVELOPER SLASHES DEVELOPMENT TIME 
AND COST. Thousands of users of Clarion’s Professional Developer 
have slashed development time and cost 2-10 times...and you can too. 
PC Week said: “Clarion makes...dBASE and R:base look tired, 
crotchety and limited in scope” And no wonder. Professional 
Developer satisfies every need of the most demanding, experienced 
programmer, yet Its application generator lets casual database 
developers use it easily and comfortably. Applications are totally 
customized, with your own unique “look and feel? And they are 
completely open-ended. 


ACOMPLETE PROGRAMMING ENVIRONMENT. Professional 
Developer’ robust language is surrounded by a full set of integrated 
utilities. You can even include routines written in C and Assembler. 
Test programs without linking. Copy and distribute your programs as 
.EXEs...free. You have precise control of file relationships, buffers 
and caching, transaction processing and encryption. There’ no 
practical limit to keys, fields, records or files. And there are optional 
Graphics, Communications and Financial e Extensions. 
Unlimited network support is included in the base price...no “LAN 
Packs” to buy. 


dBASE FILES? NO PROBLEM. Although the Professional Developer 
includes import and export of dBASE, BASIC or DIF files it can 
optionally process dBASE records as they are, without conversion. 


A LEARNING CURVE THAT'S A GENTLE SLOPE. With Professional 
Developer you'll create a dazzling application in your very first 
session. PC Week also said...“CLARION is easy to learn and easy to 
use? You'll get all the help you'll ever need from Clarion Softwares 
full range of support services’ 





PERSONAL DEVELOPER IS SIMPLY AMAZING. Even if you 


don't need or want a p! environment you can still create 
colorful and flexible multiple file applications, With Clarion’s 
Personal Developer you'll enjoy the same application generator that 
is included with its “big brother? 

“QUICK START” APPLICATIONS IN STOP WATCH TIME. 

Personal Developer includes the unique Quick Start module. You only 
take about a minute to fill out one screen and describe your data 

in everyday terms—then watch as Personal Developer produces your 
applications: file, screens and reports...in a total of 8 to 5 minutes] 


APPLICATIONS WITH ROOM TO GROW. After Quick Start you can 
include additional files, screens, reports, or change things—almost 
anything—to suit yourseif. Add relational file “look-ups” computed 
fields, and “hot keys? You can continue to tailor your application 
weeks or months later. And as a bonus you get eight document 
applications that you can modify or use as is. 


SHARE YOUR CREATIVITY WITH OTHERS. Copy and distribute 
your programs with a free run time. 


MONEY BACK GUARANTEE. Order the Clarion Personal 
Developer from Clarion Software ng | for only $169; if not 
completely sati return es — days for a complete 
refund, less a $15 handling charg 


Call for information about 
products, services, and dealers nearest you. 








THE “MOVE UP” REBATE. Because programs and data created with Personal Developer are 100% upward compatible [BY laiei tiny (Diane cen ent 
with Professional Developer you may Choose to take advantage of the additio elo Devoe, Chron a 

2 limited time only, if you want to “move u pel petal eboseal eee larion Software 800-354-5444 
send you @ Manufacturer's Rebate of $76 after you purchase Professional Developer. 





CLARIONSOF TV\ARE” 


160 East Sample Read, Pompano Beach, Florida 33064 
305-785-4555, Fax 305-046-1650 


Clarion Software Products run on any [BM PC, PS/' or rn pesperae WAN ESE. ese nd f uard ak: Carton Prefsasianel Dove ‘Clarion Personal Developer and Clarion Software are trademarks of Clarion Software. Copyright 1968 
Clarion Software. dBASE is a registered See aisnedtoe Rease is a trademark of oe 
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Retail computer 
merchants should face 
the facts. Mail order 
and specialty houses 
add just as much value 
without adding to the 
price of their wares. 





William E 


Zachmann 


One of the things that really amazes me is that I 
haven’t heard a version of the ‘‘three biggest 
lies’’ joke with a punch line about computer re- 
tailers. The major role of jokes, after all, is to 
make us laugh while cleverly pointing out ways 
in which reality makes mincemeat of conven- 
tional wisdom. 

Received opinion about computer retailers 
(and computer resellers, in general) is often so 
far from reality that I’m amazed that there isn’t 
already a complete joke book on the topic. 
Many truisms on the matter are already close to 
being jokes. 

The first, of course, is the one about com- 
puter retail stores’ justifying charging higher 
prices than do other reseller channels by virtue 
of the wonderful service, support, and training 
they offer. That ought to be good for a laugh 
simply on the mere repetition of the claim. 

Sure, some conventional retail computer 
stores really do a pretty good job of it. These, 
however, are the exception rather than the rule. 
On average, rug merchants offer service, sup- 
port, and maybe even training superior to that 
offered by the majority of computer merchants! 

It has been my practice since the early days 
of personal computing in the late "70s and early 
*80s to visit as many retail computer stores as I 
can whenever I travel. I’ve been to computer 
stores all over the world. 

To find out for yourself the real level of ex- 
pertise, service, and support available from 
computer retailers, you can simply repeat my 
experiments. Just visit as many computer stores 
as you can and ask three or four moderately 
complex questions about products you are 
thinking about buying and need (or can pretend 
that you need) information about. 

if you can get the attention of one of the 
salespeople (which, as my colleague John C. 
Dvorak pungently pointed out several weeks 
ago, can be a very big if indeed) you will readily 
discover that retail computer salespeople are 
typically unimpressive in their level of knowl- 
edge and expertise. 

To be kind about it, I'd say that computer 
salespeople, on the average, have about the 
same level of expertise on computers that car or 
appliance salespeople have on the products they 
sell. In fact, those selling computers probably 





fall a bit short of meeting the standards for auto 
and appliance salespeople. But, after all, com- 
puters are inherently a bit more complicated, so 
let’s give them (the computer salespeople, that 
is) the benefit of the doubt. 

So if you are lucky enough to find a local 
computer store where knowledgeable salespeo- 
ple offer first-rate service, support, and training 
at no additional cost, by all means count your 
blessings! But if you don’t find all this in the 
store around the comer, there is no reason to 
think that you are unusually unfortunate, either. 


JUST AN EXCUSE TO CHARGE MORE 

For the majority of computer retailers the whole 
‘‘value added through service, support, and 
training’ bit is more an excuse for charging 
more than other channels do than it is a serious 
commitment on their part. They are much more 
ready to claim the added revenues from their 
supposed ‘‘value added”’ than they are to spend 
the money necessary to provide it. 


Another fact that you can readily verify for 
yourself is that many nonstandard resellers 
(those other than the traditional storefront oper- 
ations) have more-knowledgeable salespeople 
and provide better service, support, and some- 
times even training than do many of the con- 
ventional retailers. That has been demonstrated 
to me many times. 

I once made an experiment with a test inqui- 
ry concerning hard disk cards.. The salesperson 
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in one of the Businessland stores I visited 
hadn’t any idea what I was talking about. I 
actually had to take him over to a counter 
where some of them were on display and 
say ‘‘I’m asking about products like 
these!’’ The ComputerLand store down 
the road was only marginally better. 


Break DOS’s 


“A top slot on anyone’s software 
shopping list ...helps TSRs co- 
reside in any system... 
HEADROOM Is a grand Idea...” 
Winn L. Rosch, PC Week, 
December 19, 1988 


“Calling HEADROOM a 

memory manager is like call- 

ing Houdini a handcuff 

manager. 

Helix Software’s $95 memory 
manipulator performs more death defy- 
ing escapes from DOS’s 640K straltjack- 
et than any other program available. 


by 


.. This is one magic act you won't 
want to miss.” 


Edward Mendelson, PC Magazine, 
February 28, 1989 


640K Shackles! 


Yet, the fellow at the counter at 47th 
Street Photo (now also 47th Street Com- 
puter) immediately understood what I 
wanted: he intelligently and knowingly 
spelled out what his store carried and what 
the prices were, and he offered suggestions 
on the pluses and minuses of the brands of- 
fered. 

I’ ve found a similar situation in the field 
of software. Many ordinary retailers bare- 
ly offer any software at all (except for a 
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New Version 2.0 With Easy On Screen Set Up. 


Control RAM-Resident (TSR) 
ams 

¢ Free all memory occupied by RAM 
resident programs 

* Load or remove TSRs on the fly without 
leaving your application 

© Swap TSRs instantly to/from expanded 
memorty, extented memory, or to disk 

© Use TSRs’ own hot-keys to pop them up 

* Eliminate conflicts among TSRs and 
between applications and TSRs 

¢ Contol up to 32 TSRs/groups of TSRs 

* Display menu of loaded TSRs 

* Activate and deactivate TSRs at any time 


Control Application Programs 


¢ Load up to 32 applications simultaneously 

® Hot-Key quickly (in 4 seconds on an AT) 
from one program to another 

© Set up any hot keys for your programs 

© Switch between any applications,even 
graphics and mouse driven programs, 

* Reload programs from their saved 


memory image 
® Switch programs from a batch file or API 
® Re-boot any application partition without 
affecting others 
® Display menu of loaded applications 


* Swap and control ANY TSRs, even key $199.95 order now. 1-800-451-055 Lin NY 


macro programs 

¢ Control TSRs from batch files or through 
the API-load, unload, reload, remove 

© Pop all TSRs up at any time-even in 
graphic programs 

All TSRs remain fully functional, but use none of 

your 640K memory, and HEADROOM itself 

uses only 50K. 


(718) 262-8787 9am to 5pm EST; ($5 per order 


shipping, $20 outside U.S) VISAM/C,COD,or 
write to us at: 


BEL 


EEE 


SOFTWARE CO., INC. 


83-65 Daniels Street Briarwood, N.Y. 11435°(718) 262-6787 





Patent Pending 
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small number of very popular titles) and 
know little about what they do carry. Dis- 
counters like 47th Street and software spe- 
cialty stores like Egghead typically offer 
far more titles and far more knowledgeable 
salespeople, as well. 

At the same time, specialty software re- 
sellers like Corporate Software have long 
made the best of what ordinary storefront 
operations offer in the way of knowledge- 
able support look like amateur operations. 
Corporate Software, in fact, offers much 
better software support not only than the 
conventional retail chains, but than the 
software vendors themselves, at least for 
many products. 

And when it comes to really complex 
products like Unix systems and local area 
networks, most ordinary computer retail- 


I'd just as soon 


see retail computer 


merchants face the 
fact that they 


aren't really that 
much different from 
Ure tatcicevr-lalece-lare| 
price their wares 


rTeterol collate lh a 





ers haven’t a clue. Sure, there are outfits 
like MicroAge that make a serious effort 
along these lines and can be of tremendous 
help. But the average is way below that of 
the few capable exceptions. 

For my money, I’d just as soon see re- 
tail computer merchants face the fact that 
they aren’t really that much different from 
rug (or auto or appliance) merchants and 
price their wares accordingly. Until they 
do, though, I'll stick with buying direct, 
through mail order, or from discount or 
specialty resellers like 47th Street, Egg- 
head, or Corporate Software. These outfits 
realize that lower prices are a terrific way 
to deliver real value and, to boot, they 
equal or exceed most conventional retail- 
ers in ‘‘value-added’’ aspects of service 
and support. i 
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Org Plus Advanced dramatically reduces the time 
it takes to create organization charts. These sample 
charts demonstrate the high quality results. 


Chria Phillips 


President and Chairman 
International Widget 


Jack Peterson 


Vice President 
Aero Widget 









International Widget 
ank #1 


Total Sales $5,000 
Urkt Share 0.41 





Amalgamated Widget 
Rank #2 





Tha Widget Industry 
Total Sales 


Total Sales $2,000 
urkt Share 








Total Sales 
Mrkt Share 











$12,200 









Rational Widgat 
Rank #3 



















Also-ran Widget 
Rank 9% 
Total Sales $1,200 
Mrkt Shara 0.10 


$4,000 
0.33 











Organization charts are easy 


with Org Plus Advanced 


Org Plus Advanced™ automatically draws your chart and lets you customize it on screen. You get the time-saving 
advantages of its predecessor, named “The Best of °86 and ’87,” with a new level of flexibility. 


Org Plus Advanced was specifically designed 
to make management organization charts. 

Using your existing IBM PC or compatible, 
it dramatically reduces the time it takes to 
create and maintain your charts. 


Just enter names 


Typing is minimized and drawing is eliminated. 


Simply place names, titles, and comments 
into a display showing each position. Then 
choose from 8 box styles and 7 chart styles. 

Org Plus Advanced automatically draws 
and spaces the boxes, positions the text, 
and precisely lays out the connecting lines. 
With a typical printer you have your chart 
in about 3 minutes. 

This process is so novel, creative, and 
valuable that the U.S. Patent Office has just 
awarded it Patent 4,764,867. 


Even faster to make changes— 
ideal for budgeting, planning, 
and reorganizations 


With a few keystrokes you can add, delete, or 
move employees—even entire departments. 
Updating is so fast that many managers use 
it to create and analyze alternatives before 
reorganizing. 
A revised chart is immediately available 
to explain and communicate the new 
organization. 


Visually compare 
and track numbers, too 
Total budgets, revenues, project hours, or any 
quantity you choose, position-by-position up 
the branches of your chart. 


Enrich your understanding by visually 
comparing results between positions, depart- 
ments, and divisions. Rearrange your chart 
to forecast changes and Org Plus Advanced 
immediately recalculates the totals. 

You can also generate simple tabular 
reports, like a phone list, from the informa- 
tion in your chart. 


Full support included 
Org Plus Advanced is very easy to use and 
thoroughly documented. Only a fraction of 
our customers need assistance. But if you 
have a problem we are there to help. 
You can phone for free technical assistance 
as long as you own the program. Suggestions 


for product improvement are always welcome. 


A philosophy of product 
improvement 
Witness our new custom drawing capability. 
After Org Plus Advanced automatically draws 
your chart, you can electronically cut and 
paste it right on the screen. 

Draw vertical and horizontal lines, enhance 
text, add boxes and notes anywhere in the 
chart. Be confident that you can chart any 
organizational structure. 

Org Plus Advanced also prints landscape 
(sideways) on dot-matrix printers without 
additional software. 

Existing users will be notified by mail of 
how to upgrade for a nominal fee. 


Order today risk free 


30 day money back guarantee if you are not 
satisfied for any reason. 


The cost is less than doing one simple chart 
by hand. 

If you don’t need the flexibility of custom 
drawing on screen, Org Plus™ Version 3.1 will 


remain available. 


To order, call 415-794-6850 


ORG PLUS 


ADVANCED 


P.O. Box 7865 
| a anne, Fremont, CA 94537 
l Glue Phone 415-794-6850 


Fax 415-794-9152 
| I want quick, professional organization charts, 
| send me: 


C) Org Plus Advanced with custom 
drawing on screen $129.95 8 


0) Org Plus Version 3.1 without 
custom drawing $79.95 8 


Add shipping and handling $4.00 


In Calif. add sales tax (Org Plus 
Advanced $7.80. Org Plus $4.80) 8 


Total $ 


Outside US.—International Maney Order or 
Credit Card only. 


| 
| 
| 
| 
| 
| 
| O VISA O MasterCard O American Express 
| 
| 
| 
| 
| 
| 














O Check (US only) O PO(US only) 
Card No. 

Expires ________Phone 
Signature 

Name 


Company 

Address. 

City 
State__Zip 





* Awarded by PC Magazine. Org Plus Advanced and Org Plus work on an IBM PC’XT/AT, the PS/2 Family, or 100% compatibles. DOS version 2.0 or higher and a printer or HP Plotter are required. Org Plus Advanced 
requires 384Kb RAM, (512 Kb recommended), 54° and 3!2” diskettes are included, include up to 600 positions in a chart. Org Plus Version 3.1 requires 320Kb RAM, 3's” diskette available on request, include up 
to 350 positions in a chart. IBM is a registered trademark of International Business Machines Corp. © Copyright 1988 Banner Blue Software Incorporated. All rights reserved. Main offices a1 Fountain Square. 
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We use 


asis-., 


for FAST, 
DEPENDABLE DELIVERY. 


Air Express Shipping 
‘ou Pay The Ground Shipping 
We Pay The Air Difference 


Established Industry Leader j= We Carry 
Doing Business Since 1980 the products you want. 


10 MHz, 150 WATT Power Supply, 12 MHz, 200 WATT Power Supply, 20 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots 101 Key Keyboard, 8 Slots, 101 Key Keyboard, 8 Slots, Shadow RAM, 
Small Foot Print, Norton SI! Rating 13.4 Disk Cache, 1 MB RAM, 
8387 Socket, Norton SI Rating 23.0 


a l= 


With 1 MB RAM, 14.2MB Floppy, Multi/O 
With 640K RAM, 360K Floppy en With 640K RAM, 1-1.2MB Floppy, 20MBHD, Multi/O...... .... 1116 | With 1 MBRAM, 1-1.2Floppy. MultivO 
With 640K RAM. 360K Finpy. 20 MBHD . 2 Wit RS RAM, 13. MG-igppy. 40 MS MD, MUI LAD 1B | WithBACK RAM 12 2Fiopey AMO MT Muti 
With 640K RAM, 360K Floppy, 40 MBHD an With 2 MB RAM, 1-1.2MB Floppy, 40 MB HD, Multi 1/0 1421. | With2MBRAM, 11.2Floppy. 80 MBHD, Mutti /O 


MIT Mono Graphics w/Printer Port (720 x 348) 
MIT Color Graphics w/Printer Port (620 x 200)............... 
MIT EGA w/Autosense (640 x 480) 
MiT VGA (800 x 600) 
MIT Combined 360K/720K/1.2 MB/1.44 MB FDC MIT 101 Key Keyboard Tactile... ........... 0... c cece cease 
MIT AT Controller WD 1003 MFM 2:1 Interleave MIT 101 Key Keyboard Enhanced w/Solar Calculator 
‘, MIT AT Controller WD 1006 MFM 1:1 Interleave “Including Card & Monitor 





1. 800-426- 6659 


| Alps Allegro . . $349 
Diner Madels ... Call 


195 
Other Models ‘Call 
Hewlett-Psckard 
Desk Jet Plus 
Laser JetiiD .. 
Laser Jet Series Il . 


Other Madels 


3179 
1795 


on 


ay 


Okidsta 


Star Micronics 
Ke 1000 Rainbow 


Dther Models . 


429 
Express Writer 311... 
2558 


Page Laser 





AST 
8ravol ..... 
8ravo5 . 
8ravo45 
EVEREX. 
Mitsubishi 
Laptop 20 M8 
MP 286/312. .. 


BE Re ) Call 


1865 
.1119 


NEC 
Muttispeed EL Il 
Muttispeed HD 


- 1499 
1475 
3375 
. 2845 


1280 
Mitsubishl 
Diamond Scan 


Multisync 2A 
Multisyne 3D . 
Multisyne Pus 
Multisyne GS . 
Multisyne XL... . 
Monographic System . 
Other Models 


Ultrasync 2 
Ultrasyne 16 
Seiko 


4359 Son 


. 5330 
Supersport2........ . 1565 
Supersport20 ... . 


Supersport 286 3159 


Multiscan 1302A 
Zenith 1490 . 


NETWI 


2349 NOVELL 


Altec Passive Hub . 
ADUILA 8 Port 
Active Hub 


AQUILAArcnel Card... 


SMC Madi 130 
Arcnet Card 


| Avatex EFAX 88 . 
| Canon Faxphone 8 

Faxphone 15 
Faxphone 20 
Faxphone 25... . 

Mursta M 1200 . . 
M1600. .. 

NEC Multtax2 

Psnasonic KXF 100 
KXFt20 . 

PsnsFsx UF 155 
135. 


Impulse 40 MG 
Impulse 80 MG 
Passport 20 . 
Passport 40 . 


Compiets — 
400Hand... .. . . 
ee os 
jalfPage..... : 
DFi “ 
serene we 

n 

EDscamer on 

ec 

Scanman 100/400 
hsrp 
JX100 — 

TheCom gle ae Scanner” 


168 


Alow-cos! easy-to-use way to 
add full-page graphics to your 
desktop publishing and 

| facsmilies. 


Cerna 
ou) 


Computer Tool Kit ..... 
Disk 8ank w/Lock .. 


Keyboard Saver .. 
Monitor Arm Standard . 
Printer Legs 

Ruby Plus 

Ruby Surge Suppressor . 
Tool Kit (10 Piece) .. 
Universal Printer Stan 


Ricoh RF8OO 


Shar 
Fo220 .... 
FO300.... 
FD330 .. 
UX50. 
UX 80... 
UX 180. 
UX 350 
Toshibs 
30t00 . 
3300 . 
3600... 
S700EN .. 


AST 
Rampage 2/256K ... . 


Rampage+ 286 ..... . 


Rampage 2/286/512K 


Six Pack Plus w/384K ... 


VGA Plus 
Other Models 
ATi 


EGAWonder ........ i 


VIPVGA 

VGA 256K 
Hercules 

Color Card 

Graphics Card Plus 


80387-33 .. 
8087-1... 
8087-2 

Above Board Plus . 


Aboveboard+w/2MG ... 


Aboveboard + PS 


Inboard 386 PC (1MG) ... 


Inboard 386 AT 
Orchid 

Pro Designer 

Pro Designer + 
Tiny Turbo 
Psradise 
Autoswitch 350 
a 480 . 


VGA Professional 
Video-7 

Fastwrite VGA 

vega Deluxe 


V-RAM W/256K . 


FAY BNADI 


Psnssonic 
Fax 8oard FX-BM89 


SSGRCLE 206/0N READER SERVI 





ORDER LINE 


20 Meg 

40 Meg (Dual 20 MG) . . 

Seta Ext, 20 MG 

8eta Int, 20 MG 

Dual 44MG . 
Colorsdo Memory 
Systems with Hepe) 

jumbo 40/120 Ext . 


51 Bernoulli Box 10 Meg 7 


Cong 1955 


435 


Jumbo 40/120 Int... 


Seagsts 

20 MG w/Seagate 
Controlter 

251-1 40 MG 
30MGYHT.......-.. 
80 MG 
Win Card 30 MG 
WinCard49MG ss... 
WinCard65MG ... 
Other Models 

Tesc 1.2MEGAT 


3.5 Or 1.4M8 
MnneE 
Anchor 
1200 8 w/software 
NZODEXT ceive dessa 
2400 8 w/software 
EXT 


ATi 

2400 ETC iNT wisw 
Everex 

Evercom 12 INT 


Personal 1200 
Prsctical 
2400 EXT 


2400 INT (w/MMP5) .... 


Prometheus 
12008 w/Software 
are w/Software 


Gouna 200k {MANE} 


Keytrontcs ay 
KB5153 ... 
K8101 Pius . 


Sony, 

3% S00 (ion) on 
3'4 High Density (100) . . 
5% DS/DD (100 
5'%4High Density (100) .. 


pu 
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Crosstalk Lan..... 285 Q&ANetworkNode .. .... . 175 
DBase VLAN .. . 585 RBase For DOS (1-3) Network . 452 
Foxbase LAN ......... 285 RBase for DOS (1-6) Network . . 67 
Lotus 1, 2, 3LAN 1579 RBASE for DOS Unlimited........... 1774 
MS Word Network... Call Supercalc 5 LAN (requires Supercaic 5) 295 
MS Word Network Node ... 119 Ventura Publishing Networking... .. .. 765 
Multimate AdvIILAN .. .. 735 Word PerfectNetwork .. 0... ... 329 
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Finally, Somebody 
With All The Answers. 


Why is the sky blue? How much does Isaac 
Asimov weigh? Why won't my Macintosh 
talk to my laser printer? How do you fold 
fitted sheets? How's the weather up there? 
Who put the bop in the bop-sh-bop-sh-bop? 
Where can I find the best steak in Chicago? 
How much is that doggy in the window? 
How is OS/2 going to affect me? Which 
hard drive is best for me? Will you marry me? 


When you join CompuServe, your include everything from special interest So become a member of Compu- 
computer becomes a communications forums to electronic mail and fax ser- Serve. Because let's face it, 500,000 heads 
link between you and over 500,000 vices. They let you ask questions (our are better than one. Any questions? 
‘ forums, for instance, can sometimes To join 


CompuServe members. That’s more ; join Compu , See your com- 
than a half million different jobs, skills, solve hardware and software problems _ puter dealer. To order direct or for more 
tiences, interests, senses ofhumor, _faster than the manufacturers can), give _information, call 800 848-8199. 
hobbies, and interesting peccadillos. 
The possibilities are endless. Because 


answers, and 
of conta 
CompuServe's communications services already 


make just about any kind 
Ht’ . We’ 
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Once you’ve been 

to Chapter 11, 

you know what retail 
is all about. 


Stephen 
Manes 


“It’s an arfin’ Cadillac showroom,”’ Uncle 
Donald said as we walked into Dagbert’s, the 
new computer store up at the Northbelt Mall. 
“*Except Compags ain’t Cadillacs. *’ 

The place was enormous. And spotless. 
And tasteful. It was divided into little islands, 
each devoted to a particular price range or type 
of hardware. There were four or five desktop is- 
lands, and a laptop island, and veritable archi- 
pelagoes for peripherals, software, and net- 
works. Dagbert’s was clearly trying to establish 
an upscale image. Uncle wasn’t buying it. 

“*This’ll never work,’’ Donald kept saying. 
‘‘Never. You can’t waste space and inventory 
like this. That’s why in most computer stores 
what you see is a roomful of unopened boxes.” 
Donald had once been in computer retailing 
himself. After that, he was in Chapter 11. 

A personable fellow wearing a natty double- 
breasted suit and a badge that read *‘Eric Red- 
stone, Sales Consultant’ hurried over to greet 
us. ‘“Would you gentlemen prefer to try our tri- 
ple-roasted Sumatran or our aged Javanese?” 

“*Is that new hardware?’’ Uncle Donald 
asked. ‘*Or software?”’ 

“‘Coffee,”’ Eric replied pleasantly. 

Uncle Donald leaned over and whispered in 
my ear. ‘What it is is a Rolls showroom. But I 
don’t see any mainframes.” 

**Sumatran,”’ I told our Sales Consultant. 
‘*Black for me, cream and sugar for him.”’ 

**Gotta watch the ulcer,’’ Uncle Donald ex- 
plained, patting his tummy. 

‘Browse around. Ill be right back.”’ 


HARDWARE WONDERLAND 

Donald went straight for the circular table of 
386 machines. Half a dozen machines, from an 
IBM Mode! 80 to a truly ugly Dagberti clone, 
were set up on a lazy Susan. Every one had a 
jazzy animated menu program on the screen. 
You could sit down in a comfortable chair, pick 
programs, and play around with any computer 
you wanted to try. 

“‘They spent a fortune on this!’ Donald 
said, shaking his head. ‘‘Normally, the only 
things you see on the screens in these joints are 
lame IBM self-running demos and ‘Abort, Re- 
try, Fail?’! Wait, look at this—they’ve got a 
switch box so you can mix and match machines 


and monitors! And hey! Amazing! Price tags— 
with real prices!’ 

““What’s amazing about that?”” 

“*Nobody puts price tags on hardware in this 
business,”’ he said. ““You deal. You dicker. 
You haggle. Maybe some sucker comes in 
fresh off the boat and pays list.”” 

“*Maybe these are just a starting point.”’ 

“You kidding me? I know this business. 
There’s almost no margin here. Drop these 
numbers and they’re in the red.” 

Eric came back with steaming mugs. The 
Dagbert’ s \ogo on them was so tiny you needed 
to squint to see it. ‘Keep the mugs as our gift. 
What can I help you with?” 

“These prices,’’ Uncle Donald sniffed. ‘‘Is 
this the best you can do?” 

““Well, sir,”” said Eric, ‘‘feel free to shop 
around. We’re confident our prices are the low- 
est in the area.’’ 

‘‘Maybe for quantity one,” Uncle Donald 
admitted. ‘*How about for a hundred?’’ 





ILLUSTRATION: TED DEWAN 


*“We offer a standard volume discount to all 
our clients,”” said Eric. ‘‘It’s right there on the 
back of every price tag. And you can mix and 
match items to get your discount. How many 
units are you considering?” 

‘Oh, just one,'’ Donald replied, then whis- 
pered, ‘*Watch how fast he disappears.”’ 

“*We’ll be delighted to have your business,”’ 
said Eric, with no sign of vanishing. 

Shaking his head in disbelief, Uncle Donald 


SEPTEMBER 12,1989 PCMAGAZINE [ETM 


Stephen Manes 


flashed him The Look. He was going to try 
his trick question. ‘“Tell me,”’ he said, **is 
there really any difference between this 
IBM Model 80 and that cheap 286 clone 
over there?”” 

“Quite a difference, sir,”’ said our 
Sales Consultant, “‘and I’ be happy to go 
over it with you. But first let’s browse 
through this.”” And with a couple of mouse 
strokes, he deftly brought up on the Dag- 
berti’s screen a detailed, accurate compari- 
son of the two machines. 

‘‘This database must have cost a bloody 
fortune,’’ Uncle Donald muttered. ‘‘But 
what does all this stuff mean to me as a 
user?” 

Eric launched into a 286-versus-386 
discussion that would have done Bill 
Machrone proud. He pointed out some of 
the lower-cost 386 options, carefully dis- 
cussing the likelihood of manufacturer- 
supported versions of OS/2 for the clones. 

‘‘Where’d you lear all this?’’ Uncle 
Donald asked in exasperation. 

‘*We have training sessions three times 
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a week. And we love our jobs. And com- 
puters. If you don’t, you won’t last long 
here.”’ 


THE SOFTWARE ARCHIPELAGO 

We sailed into the Archipelago of Soft- 
ware, where a couple dozen machines 
were minning enticing demos of everything 
from games to C programming utilities. A 
huge menu of software was available for 
test drives. 

“This is beyond belief,”” Uncle Donald 
snorted. “*They can’t make money on this. 
Even the good stores have maybe two 
working demo machines. You wait in line 
behind some kid who’s questing for the 
rank of Exalted Grand Pooh-Bah, a geek 
who’s trying to teach himself PageMaker, 
and some nut who comes in every quarter 
to Excel his company’s financial state- 
ment. Then you finally try to give the new 
version of WordPerfect a whirl, and you 
discover somebody has stolen the tem- 
plate. You got a template, Eric?”’ 

“‘If we don’t, we'll open a brand-new 
box to get one.”” 

Uncle Donald shook his head. ‘“What’s 
your service policy?”” 

‘*We’re authorized to service every 
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product we sell,’’ Eric replied. ‘‘If we 
can’t fix your unit within 24 hours, we'll 
provide a loaner.”” 

‘*Kid,’’ said Uncle Donald gravely, 
‘find yourself another job. Your boss is 
giving away the store!"’ 

Eric frowned. ‘‘This is a service-orient- 
ed business.” 

“‘But it ain’t high tech, Eric. It’s retail. 
Which means discount. Which means one- 
digit margins. Or no-digit margins. Plus 
spiffs and push money. Which means cut- 
throat. Which means all you got time to do 
is move the product out the door and then 
move some more. Eric, I been there! I tried 
it! Tknow!”’ 

Eric excused himself and went to fetch 
coffee for another customer. ‘‘Poor kid,” 
my uncle said. **] give him 3 months at the 
outside.”” 

Exactly 31 days later, Dagbert’s was 
padlocked and **Closed for Remodeling.” 
A couple of weeks after that, I found Eric 
behind the counter at Espresso Bingo. 

“‘Career change, huh?’’ I said. 

“*Nope,’’ Eric replied with a grin. 
“Still in retail. But for real this time. You 
know what the margins are on a dollar- 
and-a-quarter cappuccino?” r 
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This year, an elite group 
oyee KexebLerincremcrelcanetererns 
united to develop a 
new line of computers 
and printers for the 
most important 


company in the world. 


) ive an elite group of engineers an 
unprecedented R&D budget to work 
4 with, and what do you get? Six new 
computers and printers that will make things better 
for you in a big way. 
That's the NEC way. We pour a higher percent- 
age of our profits back into R&D than most com- 
puter companies. And as you will see, the results are 


rather impressive. 


entry level system or LAN workstation. 

The PowerMate 286 Plus goes even further. 
It's a 12 MHz, 0 wait state 
machine. And the NEC engi- 
neers have fully integrated 
the mouse, serial and parallel 
ports and VGA graphics on 
the motherboard. Which frees 
up its 5 expansion slots for greater customization. 








IT’S LIKE BELONGING TO AN EXCLUSIVE CLUB, 

ONLY THE DUES ARE FAR MORE REASONABLE. 
Introducing the PowerMate® 286. Finally, a 
high quality, industry standard 286-based desktop 
computer that lets you play in the big leagues 
for less than $1300. It’s a 10 MHz machine with 4 
expansion slots and optional built-in Super EGA 
graphics. And its low cost makes it the perfect 





As for memory: 1 MBstandard, expandable to 16 MB. 

Either machine lets you 
breeze through word process- 
ing, spreadsheets and data 
manipulation while hardly tak- 
ing up any room on your desk 
(thanks to their new stream- 
lined cabinets). 


Powerldate, Pinwriter and Silentwriter are registered trademarks and Fast Focus is a trademark of NEC Corp 386SX fs a trademark of Intel Corp PostScript is a registered trademark of Adobe Systema, Inc © Copyright 1988 NEC Corp. 


WHAT WE DO WITH OUR 386SX-BASED COMPUTERS IS 
INTERESTING. WHAT YOU DO WITH THEM, EVEN MORESO. 
With our new PowerMate SX Plus, there's 
practically no limit to what you can do. Because 
| ne it’s a386 machine that ideally 
positions you to run all of to- 





day's 386 software as well as 
tomorrow’s. And all without 
having to make a gargantuan 
investment. This machine has 
a 386SX™ CPU that runs at 16 MHz. And it's got 
one of the most popular features in the computer 
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PowerMate SX Plus 


industry: 386 power without 
the 386 price. 


WHEN TIME ISN’T ON YOUR SIDE, 
OUR PORTABLE SHOULD BE. 


We all have to face dead- 
lines. With a PowerMate Porta- 
ble Plus in your hands, it’s a 
lot easier. Because you can 
take work home, without sac- 
rificing performance. This 
machine keeps you humming 
along at 12 MHz (0 wait). It features built-in VGA 
graphics and a black on white LCD 
screen displaying 8 shades of gray. 
And it has 3 internal expansion 
slots for modems, networking, ex- 


panded memory and other options. 





YOU’LL FIND OUR PRINTERS EXCEED 
SPECIFICATIONS IN THE MOST CRUCIAL AREA OF ALL. 


CONFIDENCE. 

Our family of Pinwriter® printers have long set 
the standard for reliability and print quality. And 
now we've raised the standard even higher. 

Con oe 





Introducing the new 
Pinwriter P2200XE. NEC’s 7 


newest Pinwriter is the per- 





fect printer for anyone on a 


budget. It gives you 24-wire 





print quality at a 9-wire price. 
And with our unique Fast 


Focus™ font it consistently 


delivers high quality output | a 
at impressively higher _—————_ 7 
Silentwriter LC 890XL 


speeds. 

Our new Silentwriter® page printer, the 
LC 890XL, is a laser-class 
printer that’s in a class all its 
own. With a 68020 micropro- 
cessor, 4 MB of main memory 
(expandable to 8 MB), this 
workhorse increases produc- 
tivity and handles graphics- 
intensive applications easily. It 
has a PostScript® interpreter, 
35 type fonts and accepts many 
more. All of which makes it 
ideal for group settings, especially desktop publish- 


ing environments. 
WE’RE MAKING THINGS BETTER FOR YOU. 


At NEC, the most important company in the 
world is yours. Every computer and printer we 
make, we make for you. It’s this commitment that 


has made us a $22 billion world leader in computers 


and communications. And it’s this commitment that 
will continue to inspire 
us to make things better 


sommowone NEC 


WE’RE MAKING THINGS BETTER FOR YOU. 





NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. 





Buy NetWare now 
and redeem yourself. 


When it comes to managing computer sys- NetWare offers exceptional performance that 
tems, Novell® and Ashton-Tate® have the solutions has made it the undisputed industry standard. 
you're looking for. NetWare is the number-one-sel- | Framework Ill LAN combines powerful electronic 
ing network connectivity solution; Framework IILAN _ mail with built-in word processing, spreadsheet, 
is the integrated software for organized, effective database, telecommunications and graphics. Plus 


workgroup communications. compatibility with most popular applications you’re 
From May 1 to August 31, 1989, choose any already using. 
version of NetWare—from ELS NetWare for entry- There’s a lot to be said for upgrading your sys- 


level networks to SFT NetWare, the industry's most _ tem, and a lot of reasons to do it now with NetWare 
sophisticated network operating system. Then geta and Framework III LAN. See your Gold Novell 
full-system evaluation copy of Framework III LAN* Authorized Reseller, or call 1-800-LANKIND for the 
for just $100. That’s a savings of $895. participating reseller nearest you. 


A\ ASHTON TATE’ WNOVELL. 


Ashior-Tate ond the Ashtor-Tate logo are registered rademorks; Framework Ill is c trademark of Ashton Tate Corporation. Novell and NetWore are registered trademarks of Novell, nc. ©1989 Novell, inc., Ashton Tate Corp. 
HE BY ACTION TECHNOLOGIES “The Fromework Ill LAN offered in this promotion is the some as the regularly priced version but contains only one set of documentation. Additional sets can be purchased separately. 
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are popping up all over 
by Jim Seymour 
Graphical user interfaces. They’re the wave of the future—or the PC industry. This guide 
maybe they’re already here. Everybody needs one—or maybe a 
lot of us don’t. They run strictly in graphics mode on expensive, Will help you make the 
graphics-equipped PCs—except for the ones that run very nice- 
ly, thank you, on plain-vanilla character-only PCs. They elimi- move from today’s command 
nate typed commands by allowing users to point at little icons 
on-screen and click with a mouse to direct the computer todo line interface to tomorrow’s GUI. 
something—except that most don’t eliminate 
typed commands, don’t use icons for every- 
thing, and have keyboard equivalents for all 
that mousing around. 

Confused? Good. So were we. 

Graphical user interfaces (GUIs, pro- 
nounced “‘gooeys’’) have drawn the attention 
of computer scientists, computer programmers, 
computer users, and the computer press for a 
decade now. Out of pioneering work done at 
Xerox Corp.’s Palo Alto Research Center in the 
1970s came the Xerox Star workstation, which 








_ Macintosh 


} 


| Unix 
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begat the Apple Macintosh, which begat 
Microsoft Windows, which begat Hewlett- 
Packard’s NewWave, which begat Micro- 
soft and IBM’s OS/2 Presentation Manag- 
er, which begat Sun Microsystems’ Open 
Look, which begat Open Software Foun- 
dation’s OSF/Motif. Lawsuits were born 
along the way, too, but if you’re looking 
for late-breaking news on who’s suing 
whom, look elsewhere; we’re far more in- 
terested in the products themselves. 


REALITY BEHIND PRETTY PICTURES 

Despite its long and tangled lineage, the 
GUI is still far from being universally ac- 
cepted by users, still far from being a real 
marketplace standard. But somewhere in 
there is the core of a great idea. Many of us 
at PC Magazine are fond of graphical-in- 
terface operating environments and the ap- 
plication programs that run under them. 
We use GUIs with varying frequency— 
from occasionally to most of the time. We 


The graphicai user 
interface (GUI) is far 


from being universally 
accepted, but it is the 
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have developed strong opinions about 
what’s right and what’s wrong with pre- 
sent-day GUIs. And most of us agree that, 
sooner or later, most PC users will work in 
graphical environments. 

The big question for PC users today is, 
as executive editor Bill Howard puts it, 
‘*When do these things get real?’’ 

For users of such popular PC programs 
as PageMaker, Microsoft Excel, Micro- 
grafx Designer, and Ventura Publisher, 
GUIs already are real—because those pro- 
grams run only under specific GUI envi- 
ronments. And for users of such DOS ex- 
tenders/environments as Windows, GEM, 
and DESQview, the concept of GUIs is not 
new, because to varying degrees those pro- 
grams deliver a graphical user interface. 


For the features section of this issue, the 
associate editor was Mary Kathleen 
Flynn, and the PC Labs project leader was 
Bill O’ Brien. 
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For the rest of us, GUIs may still be a 
matter of some confusion. And that’s why 
we put this special report together—to 
show you what GUIs have to offer the 
business user, what they’ll cost you (both 
in cash and performance penalties), and 
where they’re headed over the next couple 
of years. Since GUIs are cropping up all 
over the PC industry, we’ve included 
products that run on operating systems— 
such as Unix—which we usually wouldn’t 
touch with a 10-foot pole. 


ORAWING THE LINE 

So what is a GUI anyway? The working 
definition we’ ve developed for this story is 
simple: a GUI is a user interface that runs 
in a computer’s graphics mode. That 
means, for example, that as much as we 
like Quarterdeck Office Systems’ DESQ- 
view, it doesn’t count as a GUI. Similarly, 
Brightbill-Roberts’s exciting new Hyper- 
Pad interface didn’t make the true-GUI 
cut. (Despite their lack of strict graphical 
operation, these two products offer some 
of the benefits associated with full-fledged 
GUIs. For more on these products, see the 
sidebar ‘‘GUIs Without Graphics’’) It also 
means that, as much as we appreciate the 
audio aspects of systems from Apple, 
NeXT, and—most recently—Emerson 
Computer Corp., we’re concentrating here 
on the graphical component of the user in- 
terface. 

While researching this story, we asked 
Microsoft Corp. for its definition of a GUI. 
As the largest PC software company, the 
largest supplier of application programs 
for the Macintosh’s graphical environ- 
ment, the creator of DOS and Windows, 
and the primary developer (with partner 
IBM) of the Windows-like OS/2 Presenta- 
tion Manager interface, Microsoft has be- 
come a center of development, and cheer- 
leading, for graphical user interfaces. 
Microsoft chairman Bill Gates has long 
been the loudest voice in support of the ad- 
vantages of GUIs. By releasing its revolu- 
tionary Lotus-killer spreadsheet, Excel, 
for the PC almost 2 years ago in graphical- 
interface form only (munning under a bun- 
died, limited version of Windows), Micro- 
soft has put its money, and a good chunk of 
its future, where its chairman’s mouth is. 


THE VIEW FROM REDMOND 

As its competitors and detractors will be 
happy to shout, Microsoft doesn’t know 
everything about everything—and certain- 


ly not everything about GUIs. But more 
people at Microsoft have been thinking 
about and working with GUIs for longer 
than at just about any other company. The 
definition the folks at Microsoft penned is 
good but too subjective for our purposes. 
In Microsoft’s terms, a true GUI satisfies 
these six requirements: 
u It exploits bitmapped displays, offering 
true WYSIWYG screen representation of 
printed output. 
m It is a graphically oriented interface, 
making extensive use of icons. 
m It has good screen aesthetics: it looks 
good and is a pleasure to work with. 
@ It allows direct manipulation of on- 
screen elements, allowing word processor 
users, for example, to grab and drag left 
and right document margins rather than 
having to calculate and type in specific 
measurements. 
m Itembraces the object-action paradigm, 
So that the user chooses an object first, then 
selects the action, freeing up the user from 
an action sequence that must be completed 
before moving onto the next task. 
mw It offers standard expected ele- 
ments—such as menus, standard window 
elements, and dialog controls—to provide 
consistency across applications. 
Additional elements Microsoft thinks 
GUIs should incorporate are 
= Application support: a strong set of 
user-interface controls and tools to build 
apps. 
m Consistency across platforms as well as 
across apps. 


w Ease of use and visual appeal, ease of 
installation and configuration, enjoyabi- 
lity. 

a Productivity: WYSIWYG, information 
communicated through graphics. 

a Flexibility: support for a keyboard or 
mouse as well as for a range of devices and 
peripherals. 

@ User customization and personaliza- 
tion. 

Microsoft also identifies multiple- 
application support as essential to a suc- 
cessful GUI. The good GUI can run multi- 
ple graphics applications at once and 
support interapplication communications 
with such tools as dynamic data exchange, 
messages, and clipboards. 

Unfortunately, Microsoft’s own GUI 
products, as issued so far, fall short of this 
criteria. 


THE GOODS ON GUIs 

For PC users, the issue isn’t how GUIs 
work, nor who makes them, nor what Bill 
Gates thinks of them. The real issue is 
what they can do for you. Save time? 
Make programs easier to use? Reduce the 
learning curve? Make programs more 
powerful? The answers are yes, yes, yes, 
and yes. 

Because it offers standardized com- 
mands from one program to the next, a 
good GUI will save you time in both the 
learning and the use of applications. For 
example, the steps involved in printing a 
text document created with a word proces- 
sor or a financial statement created with a 
spreadsheet ought to be the same if both 
programs run under the same GUI. This 
way, you'll already know how to print 
when you install a new app, and you can 
spend your training time on learning the 
nifty features that persuaded you to buy the 
program. 


A QUESTION OF STYLE 

GUIs can also make applications more 
powerful. In theory, the programmer’s 
choice to design a program with a charac- 
ter-oriented interface or one with a graphi- 
cal-oriented interface shouldn’t determine 
its features and depth. In practice, howev- 
er, many power-user features are so com- 
plicated that they’re impractical in com- 
mand-line-driven programs. Scrolling 
through an on-screen dialog box of Excel’s 
mathematical functions and clicking to in- 
sert one in a worksheet, for example, is 
certainly technically possible with pro- 
grams that ask users to type commands 
into character-based displays. But without 
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Excel's graphical interface and style of 
working that GUIs inspire, it would be 
Messy at best and hideously complicated at 
worst. The services required to drive that 
interface are provided by the underlying 
Windows code, and the impetus for both 
programmer and user to implement that 
feature comes from the rich tools built into 
that graphical interface. 

The GUI style of working is one benefit 
that has sometimes been underestimated. 
When Apple released the Macintosh in 
1984, a number of software developers 
rushed out hasty conversions of their DOS 
hits; they didn’t take time to rethink how 
users would want to work with those pro- 
grams in the Mac’s graphical universe. 
Many of these vendors finally pulled the 
failed products off the market in embar- 
rassment. Software developers do well to 
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remember that a program that retains its 
old command and interface structure when 
ported to Windows or the Presentation 
Manager from DOS can hardly be called a 
graphical application. Instead of being eas- 
ier to use, it will feel clumsy to users, who 
are likely to stay away in droves. 


PM IN THE DRIVER'S SEAT 

In addition to the PC community’s increas- 
ing awareness of the benefits of graphical 
user interfaces, the release late last year of 
Version 1.1 of OS/2, with its Presentation 
Manager graphical interface, has given a 
new urgency to the GUI question. What- 
ever you may think of OS/2 in its present 
form, its substantial advances over 
DOS—from much larger available memo- 


ry to almost-crashproof multitasking— 
mean that OS/2 is going to become the 
next major standard in the PC world. 
Without the PM interface, that probably 
wouldn’t be possible. 

But operating systems and user inter- 
faces aren’t worth anything to users until 
applications written for them appear. We 
don’t work with operating systems, what- 
ever flavor the interface may be, we work 
with applications. Never fear, PM apps are 
here, and more are coming (see the chart 
“Where the Apps Are and Where They’re 
Going’’). 

The slick look and feel of the Presenta- 
tion Manager, combined with the exten- 
sive “‘services’’ available to programs run- 
ning under it, have already made it popular 
with application software developers, who 
are pouring their resources into a new 
round of OS/2-PM programs that will fi- 
nally form that class of “next-generation” 
products we’ve been expecting for the last 
2 or 3 years. At presstime, Microsoft, Mi- 
crografx, Aldus Corp., Borland Interna- 
tional, and other software houses are final- 
ly shipping, or about to ship, OS/2-PM 
applications. 

It’s time to take GUIs seriously. 


POWER HUNGRY 

It’s impossible to separate the question of 
the validity of GUIs from the cost of the 
hardware they demand. Lets face it: GUIs 
are computing resource hogs that sop up all 
the CPU power they can find. 

Reasonable GUIs would never have 
been possible on the PCs and PC-XTs of 
yesterday: the slow CPUs, limited RAM, 
and (usually) low-resolution monitors of 
those days would have made GUIs seem 

. .. gooey. Indeed, many people argue 
today that only the fastest 80286-based 
PCs can reasonably support GEM- and 
Windows-based applications, that in fact it 
takes a 20-MHz 386 to make a happy Win- 
dows user. 

The demands on the hardware that re- 
sult from writing all those pixels to the 
screen, dot by dot, and redrawing (or re- 
freshing) the screen image as you scroll up 
and down are enormous. Even today’s 
medium-high-resolution video graphics 
array (VGA) standard puts 307,200 pixels, 
or points, on the screen. To redraw that 
many individual pixels in anything like 
real time, as you type or scroll or jump 
from the top of a file to the bottom, stretch- 
es the ability of even fast CPUs. (Of 
course, not all of the computing power de- 
mands laid at the feet of GUIs are the result 
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of adopting a graphical interface—operat- 
ing systems themselves take up plenty of 
computing resources.) 


HELP FROM HARDWARE 
Fortunately for GUIs, video adapters, dis- 
plays, and graphics coprocessors are im- 
proving steadily. The days when charac- 
ter-based displays were the norm on PCs 
and graphics-capable displays the excep- 
tion are clearly over. 

As the IBM video standard has ratchet- 
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ed up from the abysmal CGA to the tolera- 
ble EGA and now to an acceptable VGA, 
we have gradually moved to on-screen res- 
olutions that are capable of supporting 
GUIs. The widespread adoption of the 
640- by 480-pixel VGA standard, fostered 
by IBM's inclusion of it without additional 
charge (and without the loss of an extra 
expanston slot) on Micro Channel-bus 
PS/2s, has brought economies of scale in 
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production to a graphics standard that has 
been the first to deliver reasonable GUI 
performance. 

IBM’s promotion of the still-higher- 
resolution (1,024- by 768-pixel) 8514A 
standard has put an emphasis on graphics 
performance that will continue today’s ad- 
vances toward higher resolution and more 
colors on-screen. Although the 8514A has 
flaws (flicker, for one), it offers a very 
nearly ideal display environment for 
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At the same time, the PC industry is ral- 
lying around the 800- by 600-pixel **Super 
VGA” (SVGA) standard, also called the 
VESA standard after its industry boosters, 
the Video Electronic Standards Associa- 
tion. Super VGA can be achieved on much 
of the installed base of multiscanning mon- 
itors simply by replacing the video card. 
Super VGA looks a lot better than regular 
VGA, and with two or three windows 
open and processes under way concurrent- 
ly, the higher-resolution display begins to 
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show why GUIs are so important and so 
useful. 

Help is also on the way in the form of 
graphics coprocessors from Intel Corp., 
Texas Instruments, and Hitachi. The 
newest generation of video boards can take 
over management of the screen-redrawing 
process without putting such a load on the 
CPU. Thus these boards allow faster 
graphics performance, make GUIs accept- 
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| Various | | NeXT | 
(Sun) 


able on a wider range of PC power levels, 
and help any PC make the most of its com- 
puting power. 

The cumulative effect of these hard- 
ware developments is to fuel the boom in 
GUfs. For many PC users, gaining satis- 
factory GUI display performance means 
simply upgrading to a new video card. For 
all PC users, it’s likely that your next sys- 
tem will be delivered right out of the box 
with enough display power to handle GUIs 
easily. 
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STAYING BEHIND 
Not everyone agrees that superpowered 
operating systems with power-hungry 
graphical interfaces are needed for most of 
what we do with PCs. I’ve often heard this 
argument: ‘Most of the PC work in my of- 
fice is pretty mundane: production typing, 
for example, of standard text-only docu- 
ments under WordPerfect; or plugging the 
new month’s figures into tried-and-true 
Lotus 1-2-3 spreadsheets, or keeping cus- 
tomers’ accounts straight with our PC- 
based bookkeeping system. We use a mix 
of mainly 8088-based PCs, with some 6- 
MHz and 8-MHz ATs. There’s not a 
mouse in the office. We wouldn’t gain a 
thing from going over to a fancy GUI.” 
The secret: that argument is correct. 
Not everyone needs, wants, or is willing to 
pay the tab for GUIs. And that’s perfectly 
OK. If most of the word processing in your 
office is straightforward—a 1980s update 
of the 1950s ‘‘typing pool’? model—then 
moving to GUI-based software won’t do 
much for you. Or if you’re happily using 
1-2-3 for expense accounts and other two- 
dimensional rows-and-columns stuff, and 
if you don’t care much about graphs, or 


sheets into roll-ups, or tuming out pretti- 
fied hard copy, then moving to GUI-based 
software won’t offer much to you, either. 

While it’s almost inevitable that you 
will move to a graphical system at some 
point in the future, there’s no need to make 
that move till you're sure the payback will 
justify the effort and cost. There’s nothing 
wrong with staying in a backwater of com- 
puting—as long as you know that that’s 
what you’re doing and as long as you know 
why you're doing it. 


NOT FOR ARTISTS ONLY 
But consider the experience of users of Ap- 
ple’s Macintosh. The first widely avail- 
able, reasonably priced GUI computer sys- 
tem, the Mac changed how a lot of PC 
users thought about their work. There’s a 
misconception that the typical Mac user is 
someone who was already predisposed to- 
ward the graphical world—maybe an artsy 
type, maybe a designer. That view would 
make some of the gruff bankers, securities 
traders, engineers, and others who rely on 
Macs laugh out loud. 

Mac business users discovered that the 





ease of cutting data oyt of one application 
and pasting it into another—one that, be- 
cause it ran under the same highly stan- 
dardized GUI, knew the form the incom- 
ing data would take and could make use of 
it immediately—led them to take comput- 
ing a step or two further, getting more 
quickly to better results. They found that 
there’s nothing frivolous about turning out 
a few graphs to help sell an idea to man- 
agement or a client. And they discovered 
that, when it’s easy to fold graphics into 
text passages in reports, you can make a 
point more quickly and more persuasively 
than by using words alone. 

These are the lessons that Windows and 
GEM users are learning now, and that Pre- 
sentation Manager users will learn in the 
near future. 


MICROSOFT'S OFFERINGS 

Long in the habit of looking to IBM and 
Microsoft for leadership, most PC users 
and developers are focusing their GUI 
sights on Windows and the Presentation 
Manager. Are those products ready for 
prime time? ls Windows just a bridge prod- 
uct from today’s limited DOS world to the 
multitasking, multithread, multimegabyte 
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Remember the last time you lost an 
important work session? Well, that's one 
problem you can forget for good, thanks to 
Cocoon’s instant disaster recovery. This 
CS Ee we 
from power failures, keyboard lock-ups, 
and just plain human error. 
In addition to Lotus, Cocoon works 
perfectly with Symphony®, WordStar®, 
WordPerfect®, and many other popular 
programs. And you can use versatile 


«Debug sofware under development 
Cocoon is truly a must-have utility. J 
Blake Lambert at Camputer Age says, 
“At most, this is a lifesaver... it can 
save the day (and maybe) a job.” Well, 
we say this is the second most 
important piece of software you can 
buy, right after DOS. 





Cocoon's Recover 

Mode Brings Back Every Key Stroke. 
Fact is, Cocoon is an exceptional value at 
its suggested retail price of $99. After all, 
this “work insurance policy” pays for itself 
the first time you need to recover a session. 
And now, you can enjoy Cocoon's many 
advantages for just $69 — if you order 
fast! Here's why... 





Fontex Teinaiey has just acquired 
Cocoon® and Silk® (see right) from 
Daybreak, and we are offering special 
savings for a limited time only. When our 
dealers are fully stocked, Cocoon’s 
suggested retail price goes to $99! and 
Silk’s® to $149. Buy Now and Save! 


TECHNOLOGY, INC. 
600 S. Date Ave., 
Alhambra, CA 91803 
Tel: 818-289-8299 
Pax: 818-289-8752 





System Requirements: 

Cocoon requires IBM® or compatible 
with DOS 2.0 or higher, hard disk, 
and 20KB RAM. 

« Silk requires IBM® PC or compatible 
with DOS 2.0 or higher and 512KB 
memory; hard disk recommended. 
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world of tomorrow? Will the PM ever get 
its rough edges smoothed out? Where will 
each go from here? 

Though the current version of Windows 
falls short of Microsoft’s own definition of 
a graphical user interface in some ways, it 
has become the standard GUI in the DOS 
world. (See the sidebar ‘‘What’s Wrong 
with Windows?’’) Since its initial release 
in November 1985, Windows has come a 
long way—especially in the jump from the 
slow and clumsy Version | .x to the not- 
quite-so-slow, not-quite-so-clumsy ver- 
sion 2.x. It gained in the move to 2.0, and 
now to 2.1 (also known as Windows/286 
and Windows/386), more and better dis- 
play and printer drivers, better use of 
memory, and the ability to display over- 
lapping—not merely side-by-side 
(tiled)—windows. In the process, it 
evolved from a curiosity to a working tool. 

Windows/386 is a far more complex, 
robust, and useful product than Win- 
dows/286—but only if you have a 386 PC. 
If you do, the program's ability to manage 
several concurrent windows, each display- 
ing a different program running in its own 
virtual PC, is a true productivity booster. 
And Windows/386 can free you from the 


tyranny of pop-ups that don’t pop up: you 
can run your most-important pop-up utili- 
ties as freestanding, non-memory-resident 
applications, each in its own window. 
Windows/386 lets you create standard 


sets of programs that otherwise cannot run 
together. You might have WordPerfect, 
1-2-3, Crosstalk Mk.4, and Hot Line II all 
active at once. Normally Crosstalk won't 
tun in the background with other DOS pro- 
grams, but under Windows/386, it isn’t 
running in the background: it has its own 
window to its own virtual PC. 


All that takes a lot of memory, of 
course. Though memory prices are falling, 


multimegabyte upgrades still aren’t cheap. 
But then, neither is your time. 


GETTING READY FOR TOMORROW 

What’s coming? Look for new versions of 
Windows this fall. They promise faster 
performance, more intelligent use of sys- 
tem memory, and easier file management 
than current versions. The visual compo- 
nents of the shell will be more graphical, 
more intuitive, and more interactive. 

The Presentation Manager is also get- 
ting an overhaul, the results of which 
should show up in the next release (1.2) of 
OS/2, due by year’s end. The PM shell 
will be cleaned up visually; convergence 
between the look of Windows and the Pre- 
sentation Manager will be evident. 

OS/2 itself is due for a new file system 
in Release 1.2; the new system will sup- 
port long filenames and extended attri- 
butes. Still in the future are the truly ob- 
ject-oriented file system Microsoft has 
promised and the 386-specific version of 
OS/2, which will finally take advantage of 
today’s fast 386 hardware. A developers 
kit for 386 OS/2 (now called OS/2, Ver- 
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sion 2.0, internally at Microsoft) is expect- 
ed to be shipped this fall, and the version 
intended for end users should be shipped 
sometime in the first half of 1990. 


OTHER DOS CONTENDERS 

In the meantime, Windows isn’t the only 
DOS-based GUI available. GEM/3 Desk- 
top, from Digital Research, offers a simi- 
lar environment, and DeskMate, from 
Tandy Corp., is a good GUI solution for 
beginning and/or home computer users. 

GEM, which has been out since March 
of 1988, is a useful product. However, it's 
spawned few significant applications. 
Since graphical operating environments 
are only as useful as the applications that 
run under them, the future for GEM does 
not look especially bright. Xerox’s Ventu- 
ra Publisher is the only major application 
that runs under GEM; a few scanner con- 
trol programs and a line of interesting but 
not widely used applications from Digital 
Research—the best of which, Artline, is a 
superb desktop publishing aid—round out 
the dim picture. 

DeskMate, Tandy’s entry in the GUI 
sweepstakes, was originally a character- 
mode GUI-like entity that came free with 
Tandy’s low-end Model 1000-series PC 
compatibles. Since then, DeskMate has 
grown up into a true graphical-mode envi- 
ronment that Tandy sells separately. 

DeskMate may de the easiest-to-use, 
shortest-leaming-curve graphical interface 
ever designed. It includes a few so-so min- 
iapplications and is now beginning to at- 
tract full-fledged applications support 
from vendors of introductory-level PC 
software. 

Tandy has further enhanced the value 
of DeskMate by developing an extended- 
capability add-on product, Workgroup, 
that brings Tandy’s easy-to-use GUI to 
LAN users. Running on 3Com, Tandy and 
many so-called ‘‘zero-slot’’ LANs that use 
PCs’ RS-232 serial ports, Workgroup of- 
fers superb telephone messaging, very 
good electronic mail, group calendaring, 
and more. 


THE OBJECT OF HP'S AFFECTION 

In all the talk about new graphical inter- 
faces for PCs, one product not yet deliv- 
ered, from a company that has never made 
much of an impact in PCs or PC software, 
holds almost-mythic status in the minds of 
programmers and the few PC users who 
have actually seen demo versions. To see it 
is to be captured by a vision of computing 
as it has never been. 
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WHERE THE APPS ARE 
AND WHERE THEY’RE GOING 
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The best PC applications are on their way 
to graphical user interfaces. Whether they 
began life on DOS, the Macintosh, or 
Microsoft Windows, these products will 
grow up on the OS/2 Presentation 
Manager. 

After Fall Comdex, it’s unlikely that 
you'll see a single major application 
Introduced that doesn't run on Windows or 
PM. Ashton-Tate, for instance, will migrate 
its Macintosh software to PM, leaving 
some DOS apps to die. 
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The accompanying diagram includes 
the products PC Magazine editors con- 
sider the best in each category. The icons 
and arrows show where these packages 
are today and where they're headed. 

Predicting the future is always tricky. 
We've based our forecasts on product 
announcements and general statements of 
direction. As a package migrates, its name 
and features often change. For the sake of 
simplicity, we've used the product's 
onginal name. 
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Little Things Mean A Lot. 


At Curtis, we specialize in those ingenious little gadgets that make it easier to work with 
a computer. Some save you time. Some save you money. Others make things quicker, 
safer, or less tiring. Please take a moment to look over the products above, 
Chances are one or two will mean a lot fo a computer user like you. 
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In Canada: Personal Computer Assoc. Inc., PO. Box 235, Ajax, ONT, L4S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 874 
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The product is the HP NewWave Envi- 
ronment, from Hewlett-Packard Co. New- 
Wave is in effect a shell on top of a shell, 
sitting atop Windows (and someday, HP 
says, the Presentation Manager) and bring- 
ing to these current and future standards 
the enormous advantages of object orienta- 
tion. NewWave—the Windows version of 
which HP says will be available by press- 
time—proves that, despite Microsoft's de- 
lays, it’s possible to run an object-oriented 
file system on top of the famously kludgy 
file systems of existing versions of Win- 
dows and DOS. 

What’s so important about object orien- 
tation? 

Consider this scenario. You sit at your 
PC, seeing what looks remarkably like a 
Windows/Presentation Manager display. 
But instead of the usual long, dreary lists 
of obscure filenames, you see rows of 
named icons. One might be called APCO 
LTR, another APCO GR, another APCO 
SS. Click with your mouse on the APCO 
LTR icon. Immediately your Windows- 
compatible word-processing program 
loads, then opens that text document, 
APCO LTR. Scroll through the letter. No- 
tice that table near the bottom of the first 





page? That’s a patch from an Excel spread- 
sheet, APCO SS. Notice the graph near the 
top of the next page? That’s APCO GR, 
also from Excel—or maybe from another 
Windows graphics program, it doesn’t 
matter. Click on that spreadsheet patch, or 
on the graph, and the program associated 


with it pops up so that you can edit it. 
Make a change anywhere and it will ripple 
back through all of the associated docu- 
ments—without intervention by you. 

That’s what's so important about object 
orientation. 
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Object-oriented design has been show- 
ing up in applications as well as in operat- 
ing environments. One application that has 
taken object-oriented design to its logical 
extreme is Wang’s Freestyle. Visually at- 
tractive, metaphorically consistent, and 
very easy to use, Freestyle is a DOS appli- 
cation that starts with a GUI and adds 
workgroup communications tools—such 
as voice addendums and handwritten mes- 
sages to files. It promises a taste of tomor- 
row’s environments today. (For more on 
Freestyle, see the sidebar ‘‘Beyond the 
GUI: Wang's Freestyle. ’’) 


STATE OF THE MAC 
Any discussion of GUIs isn’t complete 
without a look at the Apple Macintosh’s 
System and Finder duo, the most fully re- 
alized graphical user interface in general 
use. With 5 years under its belt, the Mac 
interface has outgrown most of its original 
shortcomings, and in the process has pro- 
vided an ongoing field laboratory for inter- 
face-design specialists trying to determine 
what we really want. 

Apple’s experience with the Mac’s op- 
erating system has led to a rewrite of the 
system from the bottom up. It will look 


much the same—the human interface 
qualities of the Mac’s system are by now 
both well proven and widely accepted— 
but will provide more-robust services be- 
neath that surface, to better support appli- 
cation programs. 

Apple also hears footsteps coming from 
the PC-compatible world and is rewriting 
the Mac’s System/Finder to help stave off 
the huge leaps and commensurate market- 
ing advantages coming in PC-compatible 
GUIs and operating systems. 


APPLES AND ORANGES 
A comparison between the Mac’s interface 
and PC GUIs is certainly tempting but not 
very productive. Charles Petzold—the 
proprietor of PC Magazine’s Environ- 
ments department, a recognized expert on 
OS/2-PM, and one of the reviewers for this 
article—puts it simply: ‘“The PC will nev- 
er be as easy to use as the Mac, period. 
This isn’t because of any intrinsic failings 
in the PC’s GUI. It results from certain de- 
mands placed on PC GUIs that Apple 
doesn’t have to deal with. 

“First, the PC is an open-architecture 
machine; the Mac is not. A GUI that can 
potentially support every graphics video 
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display and every graphics printer ever 
made for the PC is going to be more com- 
plex than one that needs to support only 
one video display and two printers, as was 
the case with the original Mac. 

‘*Second, because Apple didn’t 
achieve much early penetration into corpo- 
rate America, it can ignore compatibility 
with existing systems. Windows and OS/2 
have to run DOS programs, and they have 
to work with the existing DOS file system. 
I guarantee you, if Apple had put complete 
Apple II compatibility into the Mac, it 
would have lost a lot of its simplicity. 

“IBM has been much more successful 
than Apple, so IBM is bound by much 
tighter constraints.”” 


UNITING UNIX 
While Mac users enjoy the most intuitive 
GUI out there, and while DOS and OS/2 
users can choose from a full palette of 
GUIs, the Unix user must wait for the ar- 
rival of GUIs that are still in the labs. 
Long seen as capable and powerful but 
variegated and hostile to users, Unix is 
now becoming more standardized and 


more friendly. Efforts are being made to 
convert the many incompatible versions 
into one binary code standard, which will 
make possible true cross-system compati- 
bility of Unix applications. In addition, 
Unix supporters have recently recognized 
that, if it is to go head-to-head with OS/2- 
PM in the high-end networked-office-sys- 
tems market, Unix must put on a kinder, 
gentler face. So the Unix community is 
also pointing toward delivering Unix with 
one standard graphical interface. 
Although the Unix community seems 
telatively united on the binary-compatibil- 
ity issue, when it comes to the user inter- 
face turf, the Unix industry is split into two 
warring camps—Sun and AT&T vs. The 
Rest of the World. So far, the outcome has 
been to delay the standardization of the 
“‘look”’ of Unix. The Sun group has ad- 
vanced Open Look, an aesthetically ap- 
pealing and highly functional graphical 
user interface, as the proposed Unix stan- 
dard interface. At present, Open Look ex- 
ists only on the new SPARCstation com- 
puters from Sun. The rest of the Unix 
vendor community has rallied around the 
Open Software Foundation’s OSF/Motif 
graphical interface. Motif has two big 
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backers and one huge advantage: Micro- 
soft and IBM support Motif over Open 
Look; and Motif is a near-twin of the 
Windows/Presentation Manager interface. 


NUMBERS WILL TELL 

The question, perhaps sadly, isn’t which is 
better (remember how the superior Beta- 
max standard lost out to the inferior but 
much more widely supported VHS stan- 
dard in consumer video cassette record- 
ers?) but which gathers the widest support 
most quickly and thus overwhelms the oth- 
er by sheer numbers. Whether or not Open 
Look is used more widely in the near fu- 
ture, it seems increasingly clear that Motif 
will win this war—in large part because of 
its strong family resemblance to the domi- 
nant graphical interface in the PC-compat- 
ible world today (Windows) and the inter- 
face almost certain to dominate the PC- 
compatible world tomorrow (the 
Presentation Manager). 

The resemblance also offers an appeal- 
ing glimpse of the future for computer us- 
ers: a world in which the interfaces on vir- 
tually every small to medium-sized 
computer system—from standalone DOS 
machines up through networked OS/2 and 
Unix machines—would have essentially 
identical interfaces. That would mean 
sharply reduced training costs for corpora- 
tions employing a mix of the three sys- 
tems, more options and less grief for those 
buying and mixing systems, a broader 
base of applications, and a much easier 
time for computer users who must move 
from one platform to another. 


RIGHT FOR TODAY 

All this paints an enticing picture of tomor- 
row. But what about today? While more- 
advanced operating systems, such as 
OS/2, still haven’t hit their stride, let alone 
their peak, you can get a lot of value and 
productivity out of GUIs in their present 
forms. 

If you’re persuaded of the advantages 
of a graphical user interface and have a 
medium-power PC—say, a 12-MHz or 
faster AT clone—look at Windows/286. 
It’s a good real-world answer that will fit 
your existing hardware. Remember, 
though, that you’ll want at least 2MB of 
RAM in the machine, a VGA or better dis- 
play and video card, and a mouse to get 
Windows off the ground. 

If you use an 80386 or 386SX PC, first 
consider Windows/386. It’s a big leap up in 
functionality from plain-vanilla DOS, and 
virtually all of your current application 


programs will work just fine with it. 
Again, add to the cost of the Windows/386 
software any display or memory upgrades 
you'll need—and consider buying at least 
4MB of RAM. 

The new releases of both flavors of 
Windows, due by year’s end, will show 
dramatic improvements. If you’re waver- 
ing, Windows 3.0 will change your mind. 
As executive editor Bill Howard quips, 
“It’s that good.” 


FAITH IN THE FUTURE 

If you have a 386 PC, lots of memory, and 
an abiding faith in the future of power-PCs 
and power-GUIs, invest in IBM’s OS/2, 
Version 1.1, with the Presentation Manag- 
er. Or look for an OS/2-PM release from 


the maker of your PC compatible. (You 
can’t buy OS/2-PM from Microsoft direct- 
ly; it sells the product only through its 
hardware-vendor licensees.) Buy plenty of 
memory. 

And keep an eye out for early PM-com- 
patible application software releases. (See 
the chart ‘‘Where the Apps Are and Where 
They’re Going.”’) You can run your exist- 
ing DOS applications, one at atime, in the 
creaky DOS-compatibility box of OS/2- 
PM—but why would you? 

GUIs are here now. They deliver real 
value and show clearly where personal 
computing is headed. In the in-depth re- 
views that follow, you’ll meet all the con- 
tenders and a couple of the pretenders. 
And we think you’ll decide, as we have, 
that this is going to be a graphical user in- 
terface world. 
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GUIs 
for DOS and 
OS/2 


The graphical user interfaces that PC users care most about are the ones 
that run on DOS: Microsoft Windows, Tandy’s DeskMate, and Digital 
Research’s GEM/3 Desktop. You'll find in-depth reviews of these 
GUIs on the following pages. 

First, contributing editor Charles Petzold reviews Windows, the 
most popular GUI in the DOS world. Windows boasts the largest in- 
stalled base and support for the most applications on today’s PCs. (See 
the chart ‘‘Where the Apps Are and Where They’re Going.’’) 

Contributing editor Luisa Simone then shows that Tandy’s Desk- 
Mate is a good option for users of 8086-based PCs, but that it may have 
a limited usefulness for anyone tempted by business apps, most of 
which have yet to move to DeskMate. Tami D. Peterson takes a look at 
GEM/3 Desktop—a powerful package with a less- 
than-certain future. The best reason to use GEM/3 
Desktop today is for Xerox’s Ventura Publisher. 

For a glimpse of a DOS GUI that looks promising, 
see Petzold’s review of Hewlett-Packard’s HP New- 
Wave Environment, due out by the time you read this. 
NewWave, which will run on Windows plus DOS and 
eventually on PM plus OS/2, offers an exciting imple- 
mentation of object orientation. 

The star of our GUI show is the Presentation Man- 
ager, also reviewed by Petzold. PM, which comes 
with OS/2 1.1, will be the primary application environment for OS/2 
and the GUI of choice in the years to come. 

If you’re wondering what to do until then, tum the page. You’ll see 
that Windows provides the best path to PM. 


Microsoft Windows is 
the right interface for PC 
users today, but the 
Presentation Manager 
will be tomorrow’s 

GUI of choice. 
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Microsoft Windows, 


Version 2.1 
by Charles Petzold 


Microsoft Windows is the most popular 
graphical user interface for DOS. Accord- 
ing to Microsoft Corp., over 2 million 
copies of Windows have been sold and dis- 
tributed since its original release in No- 
vember 1985. Windows, Version 2.1, is 
available in two flavors—Windows/286, 
priced at $99, and Windows/386, which 
costs $195. 

Although application support for Win- 
dows was initially sparse, it has been in- 
creasing in recent years and is quickly ap- 
proaching critical mass. To encourage 
application support, Microsoft licenses a 
runtime version of Windows to developers 
free of charge; they in tum make the pro- 
gram available to end users. The runtime 
version allows you to use the application 
you've purchased, although it doesn’t give 
you the benefits—such as context switch- 
ing—that the full Windows environment 
provides. 

The primary purpose of Windows is to 
run programs especially written for the 
GUI, such as Microsoft Excel, Aldus 
Corp.’s PageMaker, Micrografx Design- 
er, and Samna Corp.’s Ami. Windows runs 
these programs in overlapping rectangular 
windows on the video display and allows 
the user to switch among them with key- 
board and mouse. This gives users a flexi- 
bility in moving among applications that is 
more akin to the way people actually 
work. 

For these programs, Windows provides 
a wealth of user interface components 
(menus, scroll bars, dialog boxes, buttons, 
and list boxes) that help give the applica- 
tions a consistent interface. Microsoft also 
publishes a Windows Style Guide that in- 
structs programmers on recommended 
standards. The result is that every Win- 
dows program that stores documents as 
files has a File menu with an Open option 
that opens an existing document file. Once 
you’ve learned how to use one Windows 
program, you know how to use them all. 


DEVICE INDEPENDENCE 

Windows also has a device-independent 
graphics interface known as GDI (Graph- 
ics Device Interface). Programs use GDI 
to display graphics and text on the screen 
and on hard copy devices such as printers, 
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plotters, and digital cameras. Windows is 
shipped with device drivers that support 
many popular video display boards and 
printers, shifting the burden of supporting 
various graphics output devices from the 
application to the operating environment. 
Thus the disks full of printer drivers com- 
monly shipped with DOS applications are 
not required for Windows programs. 
Moreover, most Windows programs are 
written so that they treat the screen and 
printer in a device-independent manner. 
When new video boards become avail 
able, all that’s needed is a Windows device 
driver; existing Windows applications can 
take advantage of the new hardware with- 
out any modifications. 

Programs written for Windows can 
share and exchange data through the Win- 
dows clipboard. A protocol known as 
DDE (Dynamic Data Exchange) allows 
programs to transfer data through interac- 
tive links. For example, a bar graph dis- 
played in Micrografx’s Graph Plus can 


EDITORIAL CHOICES 


by Mary Kathleen Flynn 
To show you the whole spectrum of 
graphical user interfaces (GUIs) for 
business applications, we’ve included 
products that run on the full range of PC 
operating systems. Our GUI lineup in- 
cludes reviews of four DOS GUIs 
(Microsoft Windows, Tandy’s Desk- 
Mate, Digital Research Inc.’s GEM/3 
Desktop, and Hewlett-Packard’s HP 
NewWave Environment), one GUI that 
runs under OS/2 (the Presentation Man- 
ager), one for Apple’s Macintosh 
(Finder), and five GUIs for Unix (Sun’s 
NeWS, Sun and AT&T’s Open Look, 
the Open Software Foundation’s 
OSF/Motif, PM/X, and NeXT’s NexT- 
Step). We've included fact files for 
only the DOS- and OS/2-based GUIs. 
In addition to the full-fledged GUIs 
reviewed here, we’ve devoted a sidebar 
to two products (Quarterdeck Office 
Systems’ DESQview and Brightbill- 
Roberts & Co.’s HyperPad) that don’t 
fit our definition of a GUI (they don’t 
run in graphics mode) but that do offer 
some of the benefits associated with 
GUIs. Another sidebar covers Wang’s 
Freestyle, which begins with aGUI and 
ends by showing us a glimpse of things 


reflect changes to data in another applica- 
tion, such as a spreadsheet in Excel. 

Perhaps the most sophisticated aspect 
of Windows is its memory management. 
Although Windows runs in real mode un- 
der DOS, the memory management uses 
techniques normally available only under 
protected mode. Windows can move code 
and data segments in memory, discard 
code segments from memory and reload 
them from .EXE files, and allow programs 
to share code and data located in dynamic- 
link libraries. For example, the code that 
handles the menu logic in Windows is lo- 
cated in a dynamic-link library. Only one 
copy of this code need be present in memo- 
ry for all Windows applications to use it. 
This sharing of code helps decrease the 
memory requirements of individual Win- 
dows applications. (Dynamic linking is 
one of several concepts originally devel- 
oped for Windows that have been carried 
over into OS/2 and the Presentation Man- 
ager.) 

The primary difference between the 
two versions of Windows 2.1 lies in the 


to come. We've also included a sidebar 
on IBM’s new OfficeVision. All the 
products in this story meet one common 
criterion: they each have a significant 
presence in the business community. 

You won’t find any benchmark tests 
in this story. Such tests just can’t mea- 
sure the look and feel of a GUI; nor can 
they weigh the subjective benefits— 
such as ease of use and a shortened 
leaming curve—that GUIs offer. 

Without formal tests and without 
such controls as a common operating 
system, we have declined to bestow the 
Editor’s Choice on a particular GUI. 
Let’s just say the Editor’s Choice goes 
to the graphical user interface itself. But 
we haven’t changed our minds: we still 
vote for Windows today and for the Pre- 
sentation Manager tomorrow. 

In the following reviews, you'll find 
descriptions of each GUI, plus advice 
about what to buy and when. Since 
your buying decision depends ultimate- 
ly on the applications that will run un- 
der your GUI, we’ ve evaluated applica- 
tion support for each GUI in these 
reviews and have included a chart to 
help summarize our findings. 2 
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WOYKSITIOS :..-.nccecscccaceccesssssessccessessser 89. 
Nolo Press 

WiWmak@r 3.0 .......cesecsessescseesssescosease 34. 
EG the RECOM |. ..<cccsescccccccscseccassoaoses 29. 
North Eece 

Timeslips U1 3.3 ......cccsescsscesesseseees 159. 
Peui Mace 

H/Test H/Format 2.1 ......ccccsscccesscnee 45. 
Peachtree Software 

Peachtree Complete li 4.21 .......... 147. 
Peter Norton 

Norton Advanced Utils. 4.5 ............. 79. 
Norton Commander 2.0 .............0006. 45. 
Primetime Software 

Primetime Personal ............csccesecceee 68. 
Prime Solutions 

Disk Technician Advanced ........... 101. 
Quarterdeck Office Sys. 

DESQVIGW, 2:25 5 sic oiroccestesceccocessessee® 69. 
DESQView 386 111. 
Expanded Memory Manager ..........35. 
Raality Technologies 

Wealthbuilder .................scrscssscsosee 149. 
Shipping - Your choice: 

Fast, dependable, overnight service 


$7.00 up to 7 Ibs. Regular 2 
day service $3.00 per 
order. 












PC Tools Deluxe 5.5 (Central Point 
Software 


The new version of PC Tools Deluxe is 
here and its better than ever! New 
features include full mouse support, pull- 
down menus and a windowed environ- 
ment that works with all IBM PCs, PS/2s 
and 100% compatibles. Great value 
utilities package. $78. 





Reference Software 

Grammatik lll V 1.1 ....ccccsccsccossoseesees 49. 
Rightsoft 

FR ghttWHit@iS °1 ... cscsssonscacocsncsesoscerenss 49. 
Samna 

PROUD soko sce cc ec ceassttnenscscsvabacéeencocts 125. 
Softlogic Solutions 

Disk Optimizer 4.05 ........ccsesseccceeese 39. 
Software Carousel 3.0 .........ecsessees 44. 
Software Pubilshing 

Harvard Graphics 2.12 ........sccee 265. 
PFS First Choice 3.02 .. we. 88. 
Prolessional Write 2.1 .. 129. 
Office Writer 6.1 .....csseccssssescssccere 235. 
Spinnaker 

FROSUING Kit Sse ceccccs:cncocccrerscacsrestcecters 29. 


Micro Warehouse Giveawily, 1690 Osk Street, P.O. Box 1579, Lakewood, N.J. 08701 
When you order by phone or mail, you are automatically entered in the drawing. You 
can also mail this coupon or call our contest entry line 1-800-367-0711. 
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ee: ..195. | package features lightning speed, over Name 

Corel Systems fifty precision fonts of any size, 

Corel DRAW! 1.1 ..ccscssssssssssssssssness New. | interactive kerning, bitmap support. Address Apt. 
Core international excellent imporVexport support, clip - ~ 
OrelastiolO es cosccecssc eon 75. | art. macros and much more! New. City State Zip 


 . an 
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OUGIA SIO i osc cssssesscsssssscsssecsssscsoscasee 199. 
Q&A Write 1.01 00. 119 
Traveling Software 

Battery Watch 1.0.0... eeeeceeee 25. 
Lapin MN es. cteeretscsestocrsvessccssscasavases 79. 


White Crane Sys. 

Brooklyn Bridge 2.0 (Ser. or Par.) .69. 
WordPerfect Corp. 

WordPerfect 5.0 ..........-csscsscssseecees 219. 
Wordstar USA 


Wordstar Profess.Rel. 5.5 ...... Special 


CheckFree 


yen tee 





—mroenl S 


CheckFree 1.17 (Checkfree Corp.) 

Now there is a very simple way to pay 
bills... CheckFree! Just enter your payment 
information using the menu-driven soft 
ware, send it through a modem and relax 
No more writing checks, buying stamps 
po tunning to the post office. (Business) 

29. 





XTree Company 

XT re@@ Pro. 1.0 vasccsscssssssscssscssssseee +63. 

XyQuest 

XyWrite Ill Plus 3.55 w/Menus .....229. 

Z-Soft 

PC Paintbrush IV ...........scscccceseee 59. 

Publishers Paintbrush V1.6 .......... 145. 

CAD/CAM 

American Small Bus. Co. 

Design CAD 3D 2.1 . ou... eee 199. 

Generic Software 

Basic Home Design ...................0000+ 29. 

Generic CADD Lvl. 3w/Dot Plot.... 149. 

MathSoft 

Math Cad 2.0 ooo... ce eececeecereeee 199. 
DESKTOP PUBLISHING 

Aldus 

PageMaker 3.0 .............:.-s0008 eer 469. 

Digital Research 

GEM Desktop Publisher 2.0 ......... 169. 

Software Publishing 

First Publisher 2.1 .0..........eeeeeeeeee 73. 





Procomm Pius (Datastorm Technologies) 
Procomm Plus is the definitive communi- 
cations program. It boasts an extremely 
powerful script command language. con- 
text sensitive help. 16 terminal emulations 
with keyboard remapping, 12 file transfer 
protocols, a fully automated dialing direc- 
tory and advanced host mode with elec- 
tronic mail. $45. 


ENTERTAINMENT & 
EDUCATION 


Accolade 

IMG anal Bite scree sncecssccsuscessees Sess ctaee 

J. Nicholaus' 18 Greatest Holes ..... "oe 
Barrons 

Computer SAT ...........ccsceesseees hesevetes 32. 
Broderbund 

Where in the World is Carmen S.D. 
Where in the USA is Carmen S.D. .. 
Electronic Arts 


24° 
24° 









Mavis Beacon Teaches Typing .......32° 

Microprose 

F-19 Stealth Fighter .............scsssseeee 38° 

Microsoft 

Flight Simulator ...............scssssssesnees 33. 

The Learning Company 

Math Rabbit.........sssccseeee Reinisieveroute 24. 

Writer Rabbit 20. 

Reader Rabbit............... sesnoeetcaseeneeeas 
LANGUAGES 

Borland International 

Turbo Assembl./Debug. 1.0............. 95. 

Turbo Pascal Profess. Pack 5.5 .... 159. 

Turbo C Pro. Pack . 1 

Turbo Pascal 5.5.... 

Microsoft 

Basic compiler 6.0 .........scsscsssreee 184. 

C Compiler 5.1 ....... A 


Macro Assembler 5.1 . 
Quick Basic 4.5...... .. 64. 
QUICK Ci 210 cece ccctevcsscscesscssteversteeeee 59. 





Canon Laser Beam Printer LBP-8 III 
(Canon) 

Satisfy all your printing needs 
with Canon's new Mark Il laser 
printer. It's whisper quiet and 
offers high quality text and 
graphics output at 8 pages per 
minute with standard 300 dpi 
resolution. Change letterhead 
from plain to bond at the touch of a 
button and even print paper double 
sided! $1,645, 








Peter Norton 
Norton Guides: Assembly ... 
Norton Editor 1.3.......... 








MEDIA 

BASF .... ..Call 
Maxell ... . 
Polaroid. 4 
SOM cecccssssscssssesssonsessscssssusovsusessnsns ses 

ACCESSORIES 
Abcom 
CPU & Monitor Dust Covers........... Call 
Allso 
Disk File/60 (5 1/4") 0... ceceessescereees 8. 
Disk File/80 (3 1/2") uo... cssscceceseee Pra hle 
American Covers 
Mouse Mat ................ ecsevarets Stnsisezvarieee 7. 
Curtis 
Computer Toolkit ............sccccoscssssseeee 21. 
Anti-Glare Filters .............. Os 
Ruby Plus w/Fax & Modem -.. 59. 
Diamondi SP. cc.csss.ccasen ccc 29. 
Interex 
Cables & Gender Changers ........... Call 
Kensington 
Masterpiece ............. eeeeetetdcicssistereeis 85. 
Masterpiece Plus .. +0 99. 
Printer Muffler 132 . 57. 
Universal Tilt Swivel... 22. 
Safe Power Systems 
250W Stand-by Power B.U............ 239. 
425W Stand-by Power B.U............357. 
Targus 


Leather Carryin ge : 139 


Nylon Carrying 









DRIVES | 
Archive 


40Mb Int. Tape Drive (AT or XT) ... 
CMS Kits for PC/XT 

30Mb Hard Drive (35ms) w/Ctrir. ...365. 
meet Hard Drive (40ms) w/Ctrir. ... 389. 
lomega 

44Mb b Siorage Carnes asesaseimoncesenos 
Bernoulli Il/44Mb Int. . 

Bernoulli Il/44Mb Ext.......... setesniees 1339. 
Plus Development 

Plus Impulse 40Mb ............. 
Plus Passport 20Mb.. i 
TEAC 


325. 









5 1/4" 1.2Mb Flo; py Drive .............. 

3 1/2" 1.44Mb A meby De Drive...... 108. 

3 1/2" Solutions for PC/XT 

1.44 Mb Floppy & Ctrir a... 167. 

720K Floppy & Y Cirle stadsencucessascaante 137. 
EXPANSION & UPGRADES 

Intel 

Aboveboard Plus 8 2Mb ............000 859. 

Aboveboard Plus 8 I/O 2Mb .. . 889. 








Inboard 386/PC w/1Mb....... 
Orchid vec bnologies 
Tiny Turbo XTra.. 
ProDesigner Plus ............ Z 
Ramquest 16/32 Extra w/OK ......... 299. 
Paradise Systems 


VGA Professional Card..........006.. 395. 

VGA Plus Card ....cscsscsssscsssescees oo 249, 
INPUT DEVICES 

Kensington 

Expert Mouse PS/2 .................. Special 

Logitech 

Series 9 Mouse (bus/ser)................. 79. 






Ser. 9 Mouse w/Pt.show (bus/ser)...98 
SCANMAN ......cecseseececeeee pusavereticertsess 185. 
Microsoft 

Mouse w/Easy CAD 2.0 (bus/ser) .115. 


Mouse w/Windows 286 (bus/ser)... 129. 

The Complete PC 

Complete Hand Scanner 400 ........ 155. 
MODEMS & FAX BOARDS 

GVC Chenel 

Mini Modem 2400bd AC/DC.......... 171. 


Lappac Deluxe (Targus) 
For unsurpassed 
quality and design, the 
Lappac Deluxe is the 
laptop carrying case of 
choice. Featuring 
Zilicone treated 
durable nylon shell, 
cushioned shoulder 
pads and hand grips, 
shock absorbing 
rubber feet, rugged 
zippers and reinforced 
stress points, It offers 
additional compartments for disks, 
documents, pens, business cards... 
even for a portable printer. 
Available in "flight bag" and 
“briefease" styles in black 
nylon or luxurious leather. 
(Accessories) In Nylon $54. 
In Leather...$139. 




















Visa and Mastercard accepted. 
Your credit card will not be charged untit 
our order is shipped. 
one purchase orders subject to credit 
approval. 
All products are covered by 120 day limited 


warran 
CT residents add 8% sales tax. N.J. res- 
idents add 6% sales tax 


ght 

B® Within continental U.S. - $3.00 per order tor 

U.P.S. 2 day service - except as noted beiow. 

C.0.D. orders (max. $1000) surcharge $3.00. 

Orders piaced by 3:30 p.m. (E) weekdays tor 

‘in-stock’ items ship same hee 

Overnight service availabie tili 6:00 ps ft. (€). 

UPS ground delivery and actual treigh’ 

charges apply tor computers, hard ie 

Bernoulli's, tape back-ups, monitors and 

pnnters. 

™@ Alaska, Hawaii, outside continental U.S., 
APO/FPO call tor intormation 


“Detective software replaced immediately. 
Hardware replaced or repaired at our 
discretion. 


item availability and pnce subject to 
change without notice. 


Software Is not copy protected, except where 
marked by asterisk. 


CONTEST RULES 1. Entries must be received on 
or betore 1/31/90. 2. Winner selected in random 
drawings by attorneys for Micro Warehouse inc., 
(MWH). whose decisions are tinal. 3. Prize subject 
toavailabiltty. MWH reserves the right to substitute 
wholesale cash value up to $5,000. 4. Winner 

























Notitied by mail. Dates subject to change at the 
discretion ot MWH. If unable to contact any winner, 
an alternate will be selected by random drawing. 
7. Contest 1s open to US residents, except where 
prohibited by law. Employees ot MWH and a eae 
not eligible. 8. Prizes - one Compaq SLT 2! 

640K RAM and 40Mb Hard Drive. 








































Everex 





Modem 1200bd Int. .............:ccsseeceeee 73. 
Practical Peripherals 

Modem 1200bd Int. w/Procom......... 65. 
Modem 2400SA External...... caters WAGs 
Quadram 


JT Fax Board 4800bd Int. .............. 215. 
The Complete PC 

The Complete Fax 4800bd Int ......249. 
The Complete Fax 9600bd Int ...... 435. 


MONITORS 






NEC 


Multisyn@ 2A 0... eeeeeeene 495. 

Multisyne 3D oo eee eeeeeeee 679. 

Zenith 

ZCM 1490 14" Flat Screen ............ 595. 
PRINTERS 


Canon 

LBP-8ill Laser oo... eee 1645. 
Panasonic 

KX-P1124 Dot Matrix ...............00006 345. 
KX-P1191 Dot Matix .........ccccecseee 245. 
Pacific Data Products 

Plotter IN A Cartridge .........s.ccsereeee 255. 
25 Cartridges in One! .. .. 283. 
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way they run DOS programs that were not 
written for the Windows environment. Un- 
der Windows/286, Windows usually has to 
step out of the way and give a DOS appli- 
cation the full screen. Windows/386 uses 
the ‘‘virtual 8086’ mode of 80386 micro- 
processors to window and multitask virtu- 


ally all DOS programs. 






Version 2.1 
Microsott Corp., 16011 
NE 36th Way, Box 

97017, Redmond, WA 


Windows'286 $99: 
Windows '386 $195 
Requires: Windows/286: S12K RAM, graphics 
adaptar, DOS 3.0 or later, Windows/386 80386- 
based PC (2MB RAM recommended), graphics 
adapter, DOS 3.1 or later. 

In Short: The most popular graphical user 
interface for DOS, Windows promises to make 
DOS more productive during tts last years of 
widespread use New versions, due out this fall, 
are axpacted to address memory limitations and 
replace the less-than-inturive MS-DOS 
Executive. 
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CRACKS IN THE WINDOWS 

Windows currently has two major failings. 
(For information on other frustrations with 
Windows, see the sidebar **What’s Wrong 
with Windows?’’) The first is the MS- 
DOS Executive, a file-management pro- 
gram that compares unfavorably with 
many DOS shells. The MS-DOS Execu- 
tive is almost entirely nongraphical; the 
main window provides little more than the 


Time 
2:02:18 Pn | 








In the current 
versions of 
Microsoft 
Windows, the MS- 
DOS Executive is 
the user's interface 


applications; it's 
also in charge of 
application 
launching. The 
Control Panel 
handies system 
configuration and 
pnnter installation. 


Date——) 
‘3717709 


Cursor OLink Beuble Click 

Slew Fast | Slow Fast 

a 
t [TEST 


equivalent of a DIR command. For people 
who know how to use DEL, COPY, and 
RENAME, peforming these functions un- 
der the MS-DOS Executive is more diffi- 
cult than using the DOS command line. 
(Several utilities from other software 
manufacturers—such as Publishing Tech- 
nologies’ PubTech File Organizer, Wil- 
son WindowWare’s Command Post, hDC 
Computer Corp.’s ADC Windows Express, 
Matesys’s Simple Win, and Romberg & 
Romberg’s Smart Win—provide friendlier 
environments for maintaining files and/or 
starting programs. And if you want to 
write your own utilities, Softbridge’s 
Bridge/286 and Bridge/386 offer a full- 
fledged batch language for Windows.) 

Perhaps the most serious problem with 
Windows is the operating system under 
which it runs. DOS was not designed for 
moultitasking and is limited to 640K memo- 
ry. Windows provides support for expand- 
ed memory. But, like any bank-switched 
memory scheme, expanded memory can- 
not be used by applications as transparent- 
ly as normal addressable memory. Using 
expanded memory can degrade program 
performance. 

Windows 3.0 (io be released later this 
year) is expected to address these two 
problems. The MS-DOS Executive is be- 
ing replaced with a more sophisticated and 
intuitive interface for starting programs 
and performing file management. To con- 
quer the memory limitations under real 
mode, Windows 3.0 will use protected 
mode to run well-behaved Windows appli- 
cations. Support for protected mode will 
allow Windows programs to transparently 
use memory above the 640K DOS limit, 


giving them much more elbowroom and 
significantly improved performance. 


PRODUCTIVE DOS 

Although many observers expect the OS/2 
Presentation Manager to eventually re- 
place Windows as the GUI of choice on 
PC-compatible machines, Windows will 
help make DOS tolerable and more pro- 
ductive during its last few years of wide- 
spread use. Furthermore, judging from the 
improvements expected in Windows 3.0, 
it’s obvious that Microsoft is not abandon- 
ing Windows and will continue to make it 
better. 

When is the time right for you to put 
Windows on your machine? As with any 
operating system or environment, a deci- 
sion to move to Windows should be based 
on the availability of desirable Windows 
applications. If the only two DOS applica- 
tions you run are Lotus 1-2-3 and Word- 
Perfect, there is little reason to even think 
about Windows. But if you want to fire up 
Excel and Ami, then you should be using at 
least a runtime version of Windows 
(whether you want to or not!). 


DeskMate 


by Luisa Simone 


DeskMate, from Tandy Corp., challenges 
most of our assumptions about the high 
cost of graphical user interfaces. Not only 
does DeskMate work efficiently on an 
8086—or even an 8088—but it’s also fully 
functional with only 384K RAM. And 
DeskMate, which comes with several 
DeskMate applications, is priced at 
$99.95—the same price as Windows/286 
without any apps. 

You might think that all of this does you 
no good if you don’t own a Tandy Com- 
puter. While it’s true that DeskMate is 
shipped in ROM with all Tandy 1000SL 
and 1000TL computers, it’s also available 
as standalone software for any PC compat- 
ible. 

Installing DeskMate entails copying all 
of its files to your hard disk and typing the 
word DESK. Once you’ ve loaded the pro- 
gram, you will have a common look and 
feel for all DeskMate apps. The siightly 
clunky interface takes advantage of drop- 
down menus, dialog boxes, radio buttons, 
and yes, even function-key substitutes for 
the mouseless among us. An entire suite of 
programs is bundled with DeskMate: Tele- 
com, Test, Draw, Filer, Address, Mail- 
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WHAT’S WRONG WITH WINDOWS? 


by Bill Howard 

What’s wrong with Windows? Like the 
Mac, it’s bitmapped, somewhat slow, 
and gives you access to some great ap- 
plications. Unlike the Mac, it doesn’t 
make a computer any easier to use. But 
that’s about to change. 

If the graphical interface has been 
slow to take off on the PC, it’s because 
Windows has been something of a 
graphical in-your-face for the last 4 
years: slow, klunky, not very graphi- 
cal, and not much easier to use than 
DOS. Not a very pretty picture for the 
vanguard of PC-compatible GUIs. 
Most users who’ve adopted Windows 
have done so because it gives them ac- 
cess to the originally small (but now 
rapidly growing) and powerful collec- 
tion of Windows apps. Microsoft Excel, 
PageMaker, Micrografx Designer, and 
Graph Plus are some of the very best 
programs that you can buy for the PC, 
and they all run under Windows. 

Take a look at the rogues’ gallery of 
screen shots accompanying this side- 
bar. They’re just three examples of how 
Windows lets you down if what you're 
expecting is the MS-DOS equivalent of 
the Mac. There are many, many others, 
among them: 

a You can’t grab a file with your 
mouse and drag it from one directory to 
another. 

@ You can’t zero in on everything re- 
lated to one application. If you're run- 
ning Excel, for example, you might 
want an MS-DOS Executive session 
that shows all .XLS, .XLM, .XLW, 
and .WK| files on all subdirectories. It 
can’t be done. 

a Windows lacks DOS-extending util- 
ities—such as MOVE, the intelligent 
equivalent of COPY-then-DEL- 
ETE—that are available on every Tom, 
Dick, and Harry DOS shell. 

m Dynamic Data Exchange (DDE), 
the Windows-approved method of 
transferring data streams among Win- 
dows apps, will drive you to tears with 
its complexity. While the Clipboard is 
far easier to use, your fonts and line 
widths may be altered when you clip 
and paste data between apps. 

a WIN.INI, the Windows parameters 
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Trying to find the 
file you need in the 
current versions of 
Microsoft Windows 
is like adminng the 
countryside from 
the gun sit of a 
tank: A list box is 
typically only eight 
filenames long and 
lacks even the 
Information you'd 
expect from the 
DOS DIR 
command, like file 
size and date. 


Microsoht 
Windows’ MS- 
DOS Executive 
has none of the 
intuitive ease of 
use that you find in 
the Macintosh. Do 
you see anything 
on this screen that 
fooks easter than 
DOS? Or. for that 
matter, that couldn't 
be done witha 
character-based 
interface? 


Most Microsoft 
Windows pull- 
down menus aren't 
“sticky,” meaning 
that, if you wanted 
fo change three 
attributes from this 
one, you'd have to 
pull the window 
down three times. 
Only a handful of 
Windows programs 
lets you keep the 
window down until 
you're done. 


file, can be arcane, and if you want to 
tweak Windows for performance, 
you're likely to find conflicting advice 
if you compare READ.ME notes in 
Windows and in Windows apps. 

a The Windows soft font installer can 
lock you into an apparent lose-lose situ- 
ation in which your only choices are to 
reload the fonts you've already down- 
loaded (and waste 20 minutes), deacti- 
vate the fonts, or exit by rebooting the 
system. 

Then there's Windows/386. Some 
users find that it crashes too often to be 
a preferred operating platform. You can 
tweak Windows/386 to improve its reli- 
ability, but you may not like the terms: 
forgo TSRs and accessories that use 


Windows gives you 
access to some 
great applications. 
Unlike the Mac, it 
doesn’t make a 
computer any easier 


to use. But that’s 


about to change. 





DMA (Direct Memory Access), like 
CD-ROM drives. And 800 by 600 Su- 
per VGA video drivers for Wir- 
dows/386 are all but nonexistent. 

Still, there is light at the end of the 
tunnel. Windows 3.0, due this fall, 
should be a quantum leap forward, with 
real case of use (approaching the 
Mac’s), an end to the MS-DOS Execu- 
tive craziness, object orientation (you 
can move a file by dragging it to a new 
directory), and memory management 
bordering on the incredible. Basically, 
if you've kept the faith with Windows 
thus far, you’re about to be rewarded. 
Windows 3.0 is that good. a 
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merge, and Worksheet provide the most 
basic of computing capabilities. These ap- 
plications are also very closely tied to the 
accessories that come with the product. 
The Address program and the phone list, 
for example, both use the same data 
files—so you have to enter the information 
only once. A pull-down menu that is a 
standard part of the interface makes the full 
complement of accessories available from 
within any DeskMate application. 


SWITCHING TASKS 

When you invoke the accessories menu, in 
addition to the expected phone list, calcu- 
lator, or clipboard, you will also see an op- 
tion called Task Switching. DeskMate is 
indeed a graphical environment, but it has 
no capabilities for cither true multitasking 
or windowing. Context switching moves 
you between any two applications, but 
that’s all it does. Even the accessories are 
limited in this regard. The ‘“‘windows”’ in 
which they appear cannot be resized or 
moved, and you must close an accessory in 
order to return to the current application. 

Like all graphical environments, Desk- 
Mate provides device independence to the 
programs running under it. DeskMate sup- 
ports Hercules, CGA, EGA, and VGA 
displays. The program also supplies gener- 
ic drivers for the following printers: an 
IBM graphics printer, an ASCII printer, a 
daisywheel printer (for Tandy and IBM 
daisywheels), and the HP LaserJet Plus. 
Don’t expect the long list of specific driv- 
ers that come with Windows, and don’t ex- 
pect PostScript support. 

However, you'll be grateful for the way 
in which DeskMate handles other peri- 
pherals—iike mice. Similiar to GEM’s ap- 
proach, adding a mouse is as simple as ac- 
cessing the setup menu and telling 
DeskMate to look for one. Try that in the 
current version of Windows and you'll dis- 
cover that the only way to add a mouse is to 
reinstall the program. 

DeskMate also incorporates some DOS 
shell features, You can view your files in a 
tree structure or you can list them in menu 
boxes that appear on a metaphorical desk- 
top. The tree gives you a more intelligent 
look at complicated directory structures. 
But in either case, double-clicking on a 
category header or on a filename will in- 
voke the associated program. Of course, 
Windows, and even DOS, allows you to do 
the same thing, either by modifying the 
WIN. INI file or by passing a filename as a 





Companion, $149.95; 
Developer's Kit, $250 
{no royalty). 

Note: Desk Mate \s tree (and stored on ROM) with 
the purchase of the Tandy 1000SL or Tandy 
1000TL. Other Tandy models require that you 
purchase DeskMate as software 

Requires: 512K RAM, graphics adapter, DOS 
3.2 or later. 

tn Short: If you own an 8086, want a graphical 
environment that emphasizes ease of use, or just 
don't feel ike hasshng with DOS anymore—try 
DeskMate. For $100 don't expect high-end 
funchons, but do expect consistent, reliable 
performance. 
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parameter. DeskMate, however, creates 
the same sort of connections through the 
courtesy of a simple-to-use dialog box. 

Unfortunately, you'll find that you of- 
ten shell out of the DeskMate environment 
in order to mun favorite DOS programs. Al- 
though 14 software companies have an- 
nounced support for DeskMate, so far 
there’s still a rather narrow range of busi- 
ness products; only a handful of pro- 
grams—Quicken from Intuit, Memory- 
Mate from Broderbund Software, Instant 
Pages from Electronic Arts, and PFS: 
First Publisher from Software Publishing 
(which says it expects to port over other 
apps later)—have taken advantage of the 
free license that Tandy offers to DeskMate 
developers. And the only graphics pro- 
gram to provide resolution-independent art 
is Tandy’s own low-end, vector-based 
Draw program, which comes bundled with 
the operating environment. 


WHEN LESS IS MORE 

It would be easy to say that DeskMate oc- 
cupies a niche as the graphical user inter- 
face for 8086 computers. But, in a world 
where 80286s are quickly becoming the 
entry-level machine, DeskMate may have 
to compete more directly with Microsoft 
Windows. 

DeskMate has less overhead than Win- 
dows, and that results in a faster response 
time. DeskMate also traps some common 
operator errors. For example, if DeskMate 
can’t find a program in the current directo- 
ry, it won't give you a cryptic error mes- 
sage. Instead, you'll be asked if you want 


SEPTEMBER 12, 1989 PC MAGAZINE [RKZ 





< 
2 
Zz 
P 
cf 


[e- 


LOGITECH 

































Virtually anything. Logos or photos. Digits or 
dingbots. Art or orticles, A soda con. How con 
you get them into your PC? You could ploy cut 
and paste with the copier down the hail. Or 
use your own, do-it-in-a-flash, hand-held 
scanner ScanMan. 


Images. Select |, 2, 3, or 400 d.p.i., then pop 
ony imoge up to 4" x 14" into o file for your 
publishing program. Or into your Windows™ 
clipboord. Or use PointShow Plus’—included 
with your ScanMan—for editing and coloring. 


Text.Our Cotchword™ software converts 
virtually ony typeface into ASCII files for your 
word processor, desktop publisher, or spreod- 
sheet. It reads horizontolly or verticolly, scons 
words or numbers from 6 to 20 point, and 
motches adjacently sconned columns perfectly. 


Should you buy it? Once you've got it you'll 





wonder whot you did without it And it's only 
$339* Bocked by our Customer Satisfoction 
Guarontee, ond 7 Days-o-Week Support. 


For information, call: 800-231-7717 


!n Colifornia: i E ' e 
800-552-8885 =< e 
inEurope:++41 Em aa | 
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to scan the entire hard disk in order to lo- 
cate the errant program. 

The next version of DeskMate (due in 
the third quarter of this year) will further 
distinguish itself with context-sensitive 
help that relies on event logs and extensive 
databases. If it works as promised, Desk- 
Mate will take its best guess at what you're 
doing wrong and assist you with specific 
information. Tandy also markets a 
$149.95 supplement to DeskMate called 
Workgroup Companion, which gives mes- 
saging, group-calendaring, and printer- 
sharing capabilities to users on 3Com, 
Tandy networks, and RS-232-based 
LANs. 

Anyone seeking high-performance pro- 
grams will ultimately succumb, not to 
Windows per se, but to the programs that 
tun in the Windows environment. Desk- 
Mate poses a unique question in this pow- 
er-driven, features-intensive market: Do 
you really need all the power of Windows? 
If the answer is no, you'll find DeskMate a 
useful companion. 


GEM/3 Desktop 


by Taml D. Peterson 


GEM, or Graphical Environment Manag- 
er, is exactly what its name suggests. And 
GEM/3 Desktop is the application equiva- 
lent to Windows’ MS-DOS Executive; 
both manage applications and files for 
DOS from within their respective graphi- 
cal user interfaces. 

Digital Research Inc. (DRI), the devel- 
oper behind GEM, began shipping the 
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For users who 
don'tneed the 
power of Windows, 
Lan Tandy's DeskMate 
a is a good GUI 
choice. The 
Desktop, which the 
user sets up, 
contains menu 
boxes for files and 
applications, as 
well as such 
accessories as a 
calculator anda 
calendar. 


product in March of 1988. At last count, 
DRI claimed to offer over 500 different 
GEM-based applications worldwide. The 
most significant of these—and some argue 
that it is the only significant GEM app—is 
Xerox’s Ventura Publisher. Some applica- 
tions ship with only runtime GEM. Others 
are packaged with GEM/3 Desktop, which 
can also be purchased separately for 
$49.95. 

Like other present-day GUIs, GEM isa 
descendant of the early Xerox PARC oper- 
ating environments. Those familiar with 
the earliest incarnations, including the 
Macintosh interface, will perceive GEM/3 
Desktop as failing very near to the tree. 
DRI has maintained the essence of the 
original desktop metaphor in its product. A 
routine DOS command such as COPY is 
obsolete in the GEM/3 Desktop. It is re- 
placed with the more-object-oriented 
method of clicking on an icon that repre- 
sents the document (file) or folder (directo- 
ry) to be copied, then dragging it onto the 
document or folder icon it is to replace or 
combine with. 


INTELLIGENT LOGOS 

All GEM-based applications will run from 
within the GEM/3 Desktop. So will any 
other DOS application, including Win- 
dows—assuming that you have enough 
memory. The only difference in using a 
GEM1/3 Desktop-installed application is 
the precustomization. For example, GEM 
Artline, a GEM-based professional graph- 
ic designer’s tool, displays an Artline logo 
in its GEM/3 Desktop application icon. All 
file-types recognized as Artline-compati- 
ble have immediate application-execution 


capability. This means that double-click- 
ing on an Artline file will automatically 
open the Artline program at the same time. 

You can easily adapt the same features 
to any non-GEM application. DRI has al- 
ready done half the work by automatically 
recognizing .EXE and .COM files as ap- 
plication files. Thus, the proper generic 
icon imagery is displayed. To open your 
favorite word processor from within the 
GEM/3 Desktop, just double-click on its 
corresponding icon. To customize the 
icon, GEM/3 Desktop supplies a library of 
various pictorials to suit most any applica- 
tion, For example, when installing Lorus 
1-2-3, you might choose an icon depicting 
a page with numbers. 

GEM’s device independence is out- 
standing, providing tremendous flexibility 
to anyone using a GEM application. You 
can exchange mice, monitors, scanners or 
printers at any time with a quick device- 
only install. By comparison, changing a 
monitor in the current versions of Windows 
requires a full reinstallation. 


IF YOU CANT BEAT'EM... 

While GEM is presently a competitor of 
Windows, DRI intends to migrate it into 
OS/2 and the Presentation Manager. To 
the GEM user, this means uninterrupted 
application usage. To the GEM developer, 
this means purchasing DRI’s GEM System 
Layer Presentation Manager (GSL-PM) 
programmer's kit. In it are the tools to 


Mae GEM3 


GEM/3 Desktop 


Digital Research inc., 
e 


Monterey, CA 93942; 
(408) 649-3896. 

Lisi Price: $49 95 
Requires: 512K RAM, 
graphics adapter, DOS 
2.1 or later. 

in Short: An alternative to Windows, GEM 
boasts 500 applications, but only one, Xerox's 
Ventura Publisher, is a major player. DRI will be 
releasing the GEM System Layer Presentation 
Manager, which will provide tools to port GEM 
apps to the Presentation Manager. 
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“‘plug’’ any GEM application into the PM 
interface. The GSL-PM acts as a redirec- 
tor, translating GEM calls into appropriate 
PM functions and displays—all the way 
down to menus and dialog boxes. At 
presstime, the price for the kit was expect- 
ed to be approximately $2,500. 

Of course, the success of DRI’s strate- 


eS 
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gy depends on applications making the 
move to PM with GEM. DRI itself will re- 
lease products for GSL-PM; Artline ap- 
pears to be the likely first candidate, and 
Chart, Draw, Graph, FirstWord Plus, 
GEM Desktop, Publisher, and GEM Scan 
will all follow. DRI claims that a dozen 
ISVs are seriously interested in writing 
GSL-PM apps, two that have announced 
such applications are Precision Soft- 
ware—developer of Superbase, a popular 
database running in GEM—and Delrina, 
the maker of Per:FORM, a forms genera- 
tion package. 

GEM offers many immediate benefits 
to the end user, and DRI’s strategy of mov- 
ing GEM applications into PM makes 
GEM a good present-day solution for users 
committed to Ventura Publisher and Art- 
line. 





Hewlett-Packard Co.’s HP NewWave En- 
vironment is an alternative application pro- 
gram for Microsoft Windows. Just as Win- 
dows runs Windows applications, 
NewWave runs NewWave applications. 
But because NewWave itself runs under 
Windows, you can run Windows apps and 
NewWave programs on the same screen 
and switch among them. The icon-based 
NewWave Office is the user interface to 
NewWave. 





At presstime, NewWave is scheduled 
for release this summer at a price of $195. 
(A developer’s kit costing $895 has been 
available since 1988.) A Presentation 
Manager version of NewWave is also in the 
works. 

Several NewWave applications are ex- 
pected this year, including Microsoft Excel 
and Micrografx’s Graph Plus. As you can 
probably guess, NewWave applications 
usually begin life as Windows applica- 
tions, The programs are then modified by 
the manufacturer to include NewWave ex- 
tensions to the Windows application pro- 
gram interface. 


DATA + CODE = OBJECT 

To understand how NewWave is different 
from Windows, it is necessary to delve into 
concepts of object-oriented design. 

Over the past few years, programmers 
have been discovering how object-orient- 
ed design can simplify common program- 
ming tasks. Conventionally , programmers 
have worked with data and code. The code 
(organized into procedures) manipulates 
the data. Each procedure that can manipu- 
late a particular data type must know how 
the data is stored in memory. 

In object-oriented programming, a pro- 
grammer works with objects. An object is 
acombination of data and code. More pre- 
cisely, an object is an instance of a particu- 
lar data type called a class. The class is de- 
fined not only by the way in which the data 
is stored in memory but also by all the op- 
erations, called methods, that may be per- 
formed on the data. To manipulate an ob- 
ject, the program sends the object a 


message that tells the object to perform a 
particular method on itself. 

Some elements of object-oriented de- 
sign are already present in Windows. In 
particular, a Windows program creates 
various windows that are treated as objects 
within the program. But the HP NewWave 
Environment brings object-oriented design 
principles directly to the user in the rela- 
tionship that occurs between application 
programs and the documents that they ma- 
nipulate. 

Under more-conventional environ- 
ments—and for this comparison, Windows 
is certainly conventional—users work 
with applications and documents. (Appli- 
cations and documents correspond to the 
procedures and data of traditional pro- 
gramming.) To work with a particular doc- 
ument file, the user must start up the appli- 
cation, load a document file into memory, 
use the application to manipulate the docu- 
ment, and eventually print the document 
and save it. The application can then be 
terminated. 

Within NewWave Office, a user works 
with objects—the document files that are 
linked to particular application programs. 
NewWave Office displays these objects us- 
ing the name of the document and an icon 
that represents the application program. 
To work with one of these objects, the user 





simply selects the object. NewWave then 
invokes the application. 


TRANSPARENT APPLICATION LAUNCHING 
Of course, you can do something like this 
in Windows today. Windows’ MS-DOS 
Executive can start up particular applica- 
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This caption is 8 polnat type at 1664 x 1260 resoiution. 


If you’re looking at large displays, you should take 
a close look at the L-*View" 19” display system from 
Sigma Designs. 

With 1664 x 1200 resolution, I-*View puts two 
million pixels on the screen. For crisp, clear images, 
no other display system beats it. 

As a result, you can work all day without eye- { zi 
strain. Even when you're working with 8 point type. a aes 

You also get VGA, MDA and Hercules emulation with" 
PC and PS/2 compatibility. 

Just call 1-415-770-0100 for the name of your nearest 
dealer. And we'll show you how we've raised the standard for 
high-resolution display systems. In at least a million ways. 


L-*View is a registered trademark of Sigma Designs. All other product names are registered trademarks of their respective owners. 
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tions based on a filename extension, but in 
all cases, a Windows application is started 
up to create a new document or to load an 
existing one into memory. A NewWave 
application, on the other hand, can be 
started up transparently (and invisibly) to 
perform certain specific tasks on an object. 

For example, to print a document in the 
NewWave Office, you need only move the 
document icon to the printer icon. The 
document is printed without any further 
user interaction. (Using object-oriented 
terminology, the user is sending a message 
to the object to print itself.) The applica- 
tion is obviously started up in some way 
(because only the application knows how 
to print the document), but the application 
need only print the document and then ter- 
minate. The application doesn’t get in the 
way. The user doesn’t even have to know 
which application is printing the docu- 
ment. 

If you're still not impressed, consider 
this: NewWave objects need not be associ- 
ated with only one application. For exam- 
ple, you can extract part of a spreadsheet to 
insert into your word processing docu- 
ment. This is a common practice in both 
DOS and Windows, but usually the spread- 
sheet fragment is converted to a simple 
ASCII format and no longer retains any 
formula or formatting information. In 
NewWave, the object remembers which 
application is associated with the spread- 
sheet fragment. If you select the spread- 
sheet fragment within the word processing 
document, NewWave will invoke the 
spreadsheet application to allow you to 
make changes. Both the word processing 
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The HP NewWave 
Environment lies 
ontop of Microsoft 
Windows. The HP 
NewWave Office is 
what the user sees. 
Documents— 
icons with folded 
comers—display 
the document 


and spreadsheet applications share in the 
display and printing of such a document. 

The bad news (at least for the program- 
mer) is that NewWave doesn’t make Win- 
dows programming any simpler. A New- 
Wave programmer needs to have a good 
background in Windows—itself certainly 
not an easy system—before attempting to 
deal with the NewWave extensions. 

1 won't venture a prediction about the 
success of NewWave in the Windows and 
(eventually) the Presentation Manager 
markets. But even if NewWave tums out to 
be merely a feasibility study, it is of ex- 
treme importance. NewWave shows a fu- 
ture direction for graphical user interfaces 
that is just too powerful to be ignored. 


OS/2 Standard 
Edition 1.1 


by Charles Petzold 


OS/2 was developed by IBM and Micro- 
soft Corp. to succeed DOS as the standard 
operating system on 80286- and 80386- 
based PCs. OS/2 Standard Edition 1.1, re- 
leased in October 1988, adds a graphical 
user interface known as the Presentation 
Manager to the OS/2 kemel that came out 
in December of 1987. (See ‘‘The Truth 
About Presentation Manager,’” PC Maga- 
zine, April 11, 1989.) Both OS/2 1.0 and 
1.1 are priced at $325 and are sold by man- 
ufacturers of PC compatibles. For the 
same price, IBM sells Extended Edition 
versions of both OS/2 releases; these ver- 


sions have been optimized for IBM equip- 
ment. 

Presentation Manager programs have a 
look and feel virtually identical to those 
written for Microsoft Windows. This simi- 
larity will allow a near-seamless transition 
when users move from the DOS/Windows 
environment to OS/2. In addition, the Pre- 
sentation Manager API (application pro- 
gram interface) is similar in structure (if 
not in detail) to Windows. Many of the first 
Presentation Manager programs to be- 
come available will be programs originally 
written for Windows. 

Although it’s taken almost 4 years for 
Windows to accumulate a critical mass of 
applications, the Presentation Manager is 
on a much faster track. Significantly, 
many software companies that had little in- 
terest in Windows have either released or 
are currently developing Presentation 
Manager programs. (See ‘*Where the 
Apps Are and Where They’re Going.’’) 
Among these companies are Borland In- 
ternational (with SideKick for Presentation 
Manager), Xerox (Ventura Publisher), 
Autodesk (AutoCAD), and WordPerfect 
Corp. (WordPerfect). 
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OS2 Standard 
Edition 1.1 

Microsoft Com., 16011 
NE 36th Way, Box 
97017, Redmond, WA 
98073; (206) 882-8080. 
Available from several 
manufacturers of 80286 
and 80386-based 





persona! computers 

List Price: $275 to $399 (depending on 
manufacturer). 

Requires: 80286 or 80386-based personal 
computer, 2MB RAM. hard disk with 8MB free 
disk space, graphics adapter. 

In Short: OS/2 1.1 includes the 

Manager, a GUI similar to Windows but much 
more powerful Application support for the 
Presentation Manager Is already impressive. 
Upcoming releases will include a better shell, 
convergence with Windows, and full support for 
32-bit registers and addressing available on the 
80366 chip. 
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OS/2 and the Presentation Manager 
provide programmers with a more robust 
environment than that available under 
DOS and Windows. OS/2 uses the protect- 
ed-mode operation of 80286s to give pro- 
grams access to memory beyond 640K and 
to implement preemptive multitasking. 
Many programmers find the Presentation 
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Thank you, For those of you who haven't heard, the second year running. 
Harvard Graphics from Software Publishing has gotten Actually it must have been all those 
a lot of recognition from the trade press. Why, you may things and more. Otherwise why would PC Magazine call 
ask? Certainly our crisp, high-speed output helped Harvard Graphics “the de facto standard” software for 
influence InfoWorld readers to name us Product of the business graphics? 
Year. And the easy access to so many chart and graphing Of course, the experts arent the only ones who favor 


options must have helped PC World's audience give us their. Harvard Graphics. In fact, with its growing popularity, 
World Class Award for — Harvard Graphics has become the number-one selling business 
graphics software. 
And naturally wed like to invite those of you whe 
haven't tried Harvard Graphics to call us for a free 


b trial disk at the toll-free number helow. 
4 In a matter of minutes, it'll give you a vivid demonstra- 





tion of the qualities that make SOFTWARE 
(us the graphics superpower. pes ny 
FREE TRIAL DISK, CALL 1-800-345-2888, OPERATOR 53. FOR UPGRADE LITERATURE CALL 1-303-799-4900. 


© 1989 Software Publshing Corporation, 1901 Landings De, Mountan View, CA 94039-7210, 
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To all those unlucky enough to be stuck —_ Offering hundreds of presentation treatments 
smack in the middle of the current spread- —_ from word charts to three-dimensional bar, 









sheet confusion, take heart. Pie, scatter, and polar graphs, 
There is, at last, a viable e sandyeecunniesppmes «= And with SuperCalc5, you 
alternative to war: revolution. FY Ba lana select fonts, lines, boxes, grids 
One that delivers even more and shading. All of which can 
performance than you have be used to produce the highest 
(ahem) been waiting for, but =) quality customized reports. 
without demanding expensive ) — Plus, SuperCalc5 actually 
new hardware or extensive makes productivity easier An 
retraining. And without abruptly integrated Undo feature simply 
cutting you off from any user reverses unwanted commands. 
in your company, even those And a truly comprehensive 
on mainframes. . system of debugging highlights 
The name of the spreadsheet yx costly errors and analyzes 
is SuperCalc’5, ' , macro logic. ps 
Andwhatitcandoforyou igs Perhaps even {4 


is, frankly, quite revolutionary. Link ust about everytarg neh more impressive 
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up to 255 


© 1989 Computer Associates Intemational, inc. 1240 McKay Dr, San Jose, CA 95131. Lomus and 1 2 3 are registered trademarks of Lotus Developme 
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portant Update. 


be precise. Linking either in memory compatible computers but also 
or on disk, either pages of the same spread- _ takes full advantage of 286 and 386 machines 
PO sheet orinde- | when you decide to make that transition. 
a pendent, either And if all that isn't enough to make you 
SuperCalc5s files run out today and join the revolution, there's 
or Lotus’ 1-2-3"s. even more incentive. 

Which brings _Like our free demo disk offer through July 
us to the “L’ 31, 1989 And our $100 
word. SuperCalc5 upgrade offer for just 
not only reads about any spreadsheet 
and writes Lotus’ you're using. Call 1-800- 
1-2-3’ files, it 531-5236. In Canada 
totally coexists _call 1-800-663-6904. 
with Lotus. Which finally brings us 
Letting you easily move 1-2-3 macros into to our admittedly biased 
SuperCalc5 and back again. Even toggling outlook for the much touted spreadsheet war 
between menus is a snap for SuperCalc5. With SuperCalc5, peace is at hand. 


But not for Excel’ 
Which now brings us to the“E” word. (qOmpuTER: 
Unlike Excel, SuperCalcs ru runs on all IBM’ Z,ISSOCIATES 
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GRAPHICAL USER INTERFACES 


OFFICEVISION: Bringing PM to the Workgroup 


by Bill Howard 

OfficeVision stands as 1BM’s second 
major commitment to graphical user 
interfaces—the other one being, of 
course, the OS/2 Presentation Manag- 
er, one of the platforms under which 
Office Vision will run. 

What is Office Vision? 

For one thing, OfficeVision repre- 
sents IBM’s idea of how workgroups 
should function. Like the Presentation 
Manager, OfficeVision complies with 
SAA (Systems Application Architec- 
ture). IBM’s grand applications scheme 
promises that applications will run un- 
der all of Big Blue’s major computing 
platforms (OS/2, OS/400, VM, MVS); 
that they will be reasonably consistent 
across platforms in the areas of code, 
look and feel, and information manipu- 
lation; that they will use a graphical 
user interface to perform windowing, 
multitasking, and exchange interappli- 
cation information, as well as to sup- 
port such alternative input devices as 
mice and touch-screens. Office Vision 
is a big step on the way to fulfilling the 
promise of SAA. 

OfficeVision is also a set of prod- 
ucts. The first wave, called Office Vi- 
sion, Version |, is due out this fall. It 
will include e-mail, an electronic Rolo- 
dex, a filer, a phone list with an auto- 


Manager API to be superior to the Win- 
dows API. in particular, the graphics sys- 
tem in Presentation Manager (called the 
Graphics Programming Interface, or GPI) 
is much better than the Windows GDI. 


NEXT STOP: REPAIR SHOP 
OS/2 and the Presentation Manager are rel- 
atively new and have several problems that 
must be fixed by Microsoft and IBM. 
Many of the more important fixes will 
show up in the next two OS/2 releases. 
One of the weakest parts of OS/2 is the 
antiquated file system inherited from 
DOS. A new file system for OS/2 (called 
the High Performance File System, or 
HPFS) is promised for OS/2 1.2, to be re- 
leased before the end of the year. HPFS 
will support long filenames (up to 256 
characters) and extended attributes (which 
will allow ASCII or binary data to be asso- 


PC MAGAZINE SEPTEMBER 12, 1989 


dialer (which IBM calls **telephony’’), 
and text processing. Version 2, slated 
for the first quarter of 1990, adds a cal- 
endar, a document library, decision 
support (graphics), and additional text- 
processing features. Every function is 
represented as a desktop icon. (Inciden- 
tally, instead of a trash can, Big Blue is 
going with a shredder.) 

In addition to the Office Vision core, 
1BM will offer an easy-to-use executive 
information system, will remarket or 
comarket third-party applications 
(Lotus 1-2-3/G, Metaphor’ s Data Inter- 
pretation System), and will extend a 
friendly welcome to third-party ven- 
dors who want to link in applications 
under SAA. More than a dozen had 
signed on when IBM announced Of- 
ficeVision on May 16. 


SHARED DATA 

Individually, many of the OfficeVision 
parts don’t sound all that earthshaking. 
After all, IBM isn’t the first company to 
offer LAN e-mail and auto-dialers. 
What IBM offers is the promise of a 
new level of integration and ease of use, 
its famous name, and the hope that it 
really will be possible to find, use, and 
share the information in all of your 
company’s computers. 


OS/2 and Presentation 
Manager provide the 


user with a more 
robust environment 
than that available 
under DOS and 
Windows. The graphics 
system in PM is better 
than Windows’ GDI. 





Consider this picture of workgroup 
computing, which Office Vision should 
allow: You have an e-mail message 
from Martha Simpson on your iconic 
desktop and you want to talk to her. 
You drag the message over to the phone 
icon, and it dials Martha’s number. Of- 
ficeVision knows how to reach her be- 
cause you've got her name, her phone 
number, and her paper and e-mail ad- 
dresses in an OfficeVision directory. 
Drag the memo to your Outbasket/HQ 
icon instead, and it's forwarded to your 
designated contact at headquarters, 
with a cover sheet if you want. 


ON THE LAN 

The OfficeVision/2 LAN Series, per- 
haps the most common way for PCs to 
take part in IBM’s new system, costs 
$750. Minicomputer and mainframe li- 
censes cost up to $51,000. There are 
also the costs of extra memory, up- 
grades to OS/2, LAN upgrades, the 
mandatory 8514 monitor for one appli- 
cation, etc. While there's no single set 
price for Office Vision, IBM estimates a 
common configuration would cost 
$7,500 per user. That’s expensive, but 
if it unlocks greater productivity in the 
office, Office Vision will be dirt 
cheap. a 


ciated with a file via keywords similar to 
DOS environment strings). To take advan- 
tage of the new file system, you will have 
to reformat your hard disk. Of course, you 
won't have to do anything if you don’t care 
about the new file system; it will be back- 
wards compatible. 

Also expected in OS/2 1.2 is a better 
Presentation Manager shell. The existing 
shell consists of a Task Manager, a Start 

window, and a file-management 
program called File System. Although this 
is a sensible way to divide shell functiona- 
lity, the Version 1.1 implementation is 
hopelessly confusing, unattractive, and 
not very graphical. The goal of the new 
shell is, of course, to give users an easy in- 
terface to manage files and start up appli- 
cations. This may be facilitated somewhat 
by the new file system: one role of the new 
extended attributes is to identify the appli- 








PARADISE IS 
THROWING IN 
THE TOWEL. 


Buy a Paradise” VGA card now, and 
we'll throw in one of these beautiful, limited- 
edition beach towels FREE. They're terrific 











for lounging around the pool or relaxing in 
the sand. They're also a great way to show 
the world that when it comes to VGA cards, 
you know how to pick a winner. 

You see, PC Week 
recently conducted polls 
measuring user satisfac- \4 be 
tion of VGA cards. These WY) $ 
users — our most impor- eo: 
tant critics — rated ParadisC\S4 7, Sy nog 
VGA cards #1 overall. 

You can join this group of satisfied users, 
too. Visit your nearest Paradise dealer and pick 

To get your free beach towel, buy any Paradise 

VGAcard. Send the end flap from the box and a copy 

of your sales receipt with your name and address, or 
| with this completed coupon to: PROMOTION 

MANAGER, Paradise/Western Digital Imaging, 
| 800 £. Middlefield Rd., Mountain View, CA 94043 
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Please allow 3 to 4 weeks for delivery. Offer expires 
October 31, 1989. PM.9/12/89 

up the VGA Professional,” VGA Plus 16," VGA 
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To get your free beach towel, call 
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‘© 1969 intel Corporation. intel ts: sneesed werent tel Corporation. IBM is a registered radernark of Imernational Business Pesta cao pi SBS 





(modem parameters § 6-f): Compuserve Mailhox 70307 461 MCI Mail Mailbox “iNTEL SUPPORT” Ineel Faxfiack Informatson Service 503-629 S76, “Performance encrease 


CIRCLE 512 ON READER SERVICE CARD 





cation that created a particular document 
file. This would allow a more object- 
oriented approach to file management and 
program starting. Eventually, the Win- 
dows shell and the Presentation Manager 
shell will be very similar. 


POSTSCRIPT A PRIORITY 

Current printer driver support for OS/2 1.1 
is very weak; Hewlett-Packard Co. , for in- 
stance, has not yet finished a driver for the 
LaserJet. These drivers are necessary for 


IBM and Microsoft 
intend OS/2 to be the 
dominant PC 
operating system of 
the 1990s—and they 


seem ready to fix any 


problems that could 


inhibit this goal. | 


Presentation Manager programs to display 
graphics on printers and plotters. Micro- 
soft is pursuing several approaches to get- 
ting these drivers written and distributed. 
Presentation Manager device drivers are 
similar in concept to those in Microsoft 








Windows, but are more complex due to the 
increased responsibilities of the driver. 
One of the highest priorities is a driver for 
PostScript printers; this will very likely be 
included in OS/2 1.2. 

Perhaps the most critical problem with 
OS/2 is its inability to take advantage of 
the 32-bit registers and addressing avail- 
able on the 80386 microprocessor. The 
80386 version of OS/2 (which will proba- 
bly be called either OS/2 1.3 or OS/2 2.0) 
is scheduled for release sometime in 1990. 
It will support multiple DOS sessions, run 
existing OS/2 programs, and offer new ap- 
plications a flat, nonsegmented, 32-bit ad- 
dress space. 

Another area of the Presentation Man- 
ager API that still needs work is font selec- 
tion and generation. Although GPI sup- 
ports scalable and transformable vector- 
based fonts (such as those in PostScript), 
these fonts have significant legibility and 
performance problems when used on the 
video display. Microsoft is working on 
these problems and plans to correct them; 
however, the details of these plans have 
not yet been revealed. 

IBM and Microsofi intend OS/2 to be 
the dominant personal computer operating 
system of the 1990s. It is encouraging that 
they seem aware of the problems that 
could inhibit this development and are 
ready to fix them. 

Of course, for users, the transition from 
DOS to OS/2 is a big move and will be jus- 
tifiable only when an adequate collection 
of PM applications becomes available. It is 
likely to be 1991 or 1992 before most users 
even consider the move. 
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gta: 
‘into a plotter 


Trnagine your present printer turing 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution —without 
slowing you down, either. 

You can plot in elght different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet long, in any carriage width. 
How about multiple plots, 

of automatic of text and 
plots? Yes, the EOgraph Plus add-on 
board lets you do that, too. 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software 
program ever written for PCs. 

Think of it! You can tum your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 


| Eotron Corp / 121 Westpark Road / Dayton, OH 45459 | 
1 Please send information and independent est reports lo. re 
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Only Kurzweil Scanners come with both. 


Look to the Kurzweil family of scanners for intelligent advantages. Like ICR, 
the artificial intelligence- -based approach we pioneered in text scanning 


It's the key to accurately meee ofty ‘ae and sizes that give , in| 
other omnifont scanners trouble, like slate umn pages, contracts -~ yn 
with small print, photographs, even tenth generation photocopies. ‘4 
Ours is also the only product family that provides a smooth and 
efficient upgrade path from the entry ‘level product all the way 
up to our most advanced system if your needs grow. Down 
the road, that can make you look very intelligent. 
oe we stand out in the caliber of people who represent u us. 
We've chosen only select, independent resellers,with 
years of experience in their markets, They are , 


expert at providing complete solutions and on-going it ae 


support for their customers. 
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Read documents into your 
computer like never before. 





You'll profit by these differences. Start smart,and [73-37-88] 
scanning’s simple. Call 800-821-2898 and we'll show you. XEROX IMAGING SYSTEMS 
© 19802 Communications Company KURZWEIL PRODUCTS 
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The 
Macintosh 
Finder 


ure GUI 


by Philip F. H. Rose 


The Apple Macintosh operating environment contains the purest 
manifestation of the GUI. Because the Mac's interface is inte- 
grated with its hardware, there are no obstacles to contaminate 
the interface. The Macintosh combines three elements to create 
its intuitive package: the Finder, a file-management program; the 
User Interface Toolbox, a set of developer's routines; and Hyper- 
Card, a complement to the existing user interface that extends its 
capabilities. 

Like Microsoft, Apple has its own vision of the ultimate GUI. 
One part of that vision concems the so-called human element. 
Most computer systems are designed primarily for processing, 
developed for cost efficiency, and, almost as an afterthought, 
tweaked to address ergonomic problems. Apple’s emphasis, 
however, has always been on the human element in 
computer operation and has resulted in computers de- 
signed—from the bottom up—for ease of use. 


VIRTUES OF AN INTERFACE 
The second part of Apple’s vision encompasses the | 
three ‘‘cardinal interface virtues”’ that developers are 
mandated to strive for in a Macintosh application: re- | 
sponsiveness, permissiveness, and consistency. 
Responsiveness means that the user must be able to 
execute tasks with the least number of steps possible. Apple’s 
pull-down menu system—as contrasted with the command struc- 
ture of such DOS applications as Lotus 1-2-3—is the best exam- 
ple of responsiveness. 
Permissiveness refers to an environment that allows all rea- 
sonable commands to work instead of forcing the user into a con- 





What you've heard is true: 
Macintosh’s Finder is 
indeed easy to use. But as 
Appie’s developers get 
more innovative, wiii 
Finder stay the same? 
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stricting language. The DOS prompt, with 
its arcane terminology, is the classic non- 
pennissive interface. 

Consistency is the Macintosh’s forte. 
When the standard elements of a pro- 
gram’s interface work identically in all ap- 
plications, users are rarely confused or irri- 
tated when they switch from one app to 
another. 


AT THE CORE 

The core elements of the Macintosh’s 
standard graphical user interface are the 
Finder and the User Interface Toolbox. 
The Finder is a file-emanagement program 
comparable to the MS-DOS Executive in 
Windows—it’s the first thing you meet 
when you boot up a Mac. The Finder pre- 
sents files and disks with icons and win- 
dows; a menu bar lies across the top. 
Thanks largely to the Finder, initial famil- 
jarization with the Macintosh takes, at 
most, half an hour. 

But beware: not everything on the Mac 
is perfectly intuitive. For example, you 
probably won’t figure out on your own that 
you can eject floppy disks by throwing 
their icons into the trash. Even if you never 
learn that trick, however, you can still se- 
lect the disk and choose Eject from the 
menus across the top of the screen. On a 
Mac, there’s more than one way to open a 
file—or to perform just about any other op- 
eration. 

Double-click on a data file, such as a 
document or spreadsheet, and the Finder 
will launch the application that created the 
data file and then load the file itself—a 
trick other GUIs have learned, too. On the 
Mac, all of this is done regardless of 
whether the originating application is visi- 
ble on-screen; the Macintosh interface 
maintains a running directory listing the 
contents of every disk connected to the 
computer. And this facility extends fur- 
ther. As long as you do not “‘trash’’ the 
disk icon, the Macintosh will remember 
the contents of a diskette you’ve ejected 
from the system. 


HIGH-Q FILES 

Filenames may be up to 32 characters long 
on the Macintosh, rather than the restric- 
tive 1]-character (8 for the proper name, 3 
for the extension) limit in DOS and the cur- 
rent version of OS/2-Presentation Manag- 
er. And while other environments will 
mark a file’s size and its creation or modi- 
fication date, the Macintosh also stores in- 
formation about the application that creat- 
ed the file, the file’s icon appearance, and 
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its type (worksheet, word processing doc- 
ument, database file, etc.). 

The original Macintosh icons corre- 
spond to their functions quite well. The 
ubiquitous trash can, the file folder, and 
the text page are all easily understood at a 
glance. As newer applications in the Mac- 
intosh community have moved further 
from the original MacPaint and Mac- 
Write, the purity of the interface has suf- 
fered a bit; many icons for third-party 
products depict nothing but the company 
logo or some other abstract image, sug- 
gesting nothing of the files’ functions. 

The other half of the Macintosh GUI is 
the User Interface Toolbox. This is where 
developers will find the standard routines 
to open a new file or create a text-entry 
window. As in any other complete GUI, 
the developer is left to concentrate only on 
the different and challenging aspects of the 
program, leaving all of the input/output 
work to the User Interface Toolbox. 

The routines in the User Interface Tool- 
box offer a lot of power. The File dialog 
box, for example, allows you to browse 
through all of your directories and volumes 
without leaving the dialog box or the initial 
command. Most of the Macintosh’s User 
Intei face Toolbox is in ROM and is closely 
integrated with the system for speed and 
consistency. While this means that minor 
changes to the User Interface Toolbox can- 
not be applied to existing Macintosh 
ROMs without replacing them, software 
patches can be applied in RAM to keep ex- 
isting machines up to date. The Macin- 
tosh’s operating system accommodates 
such patches with very little disruption. 

The graphics system for the Macintosh 





is called QuickDraw. It lies underneath the 
various resource managers that handle 
windows and menus. Because of the 
placement of the QuickDraw graphics rou- 
tines in ROM, the Macintosh’s graphical 
interface moves right along, even on the 
older Macintosh PCs with 68000 proces- 
sors and only 512K or IMB of RAM. 
QuickDraw contains routines that work 
within a window or a region of a window, 
using local coordinates without the risk of 
affecting anything outside of the window. 
With the added help of the Window Man- 
ager, which also keeps track of overlap- 
ping windows, the Macintosh handles 
window presentation with speed and effi- 
ciency. 


THE SOUND OF MUSIC 
When looking at a Mac, it’s important to 
remember the role that hardware plays in 
creating a robust, friendly user environ- 
ment. Sound is a good example. From the 
very first 128K Mac, the system has in- 
cluded a four-voice synthesizer. Both 
voice and music can be played through the 
Macintosh’s internal speaker or through a 
Jack to external speakers. The Mac Ill adds 
support of MIDI (Musical Instrument Dig- 
ital Interface), the industry-standard proto- 
col for communication among synthesiz- 
ers. With a Mac, a business user can add 
sound to make presentations snappier. 
While the Macintosh operating envi- 
ronment has changed significantly over the 
years, its appearance and ‘‘feel’’ have re- 
mained simple and predictable. This has 
been one of its biggest selling points, both 
in corporate and personal markets, and a 
focal point of Apple’s advertising cam- 






¢ DESKTOP PUBLISHING 

¢ WORD PROCESSING 

¢ DATA BASE APPLICATIONS 
¢ HIGH LEVEL LANGUAGE INTERFACE 
* CAD APPLICATIONS 


DF! expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida- 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 
scanner now gives even sharper images 

is even easier to use. Perhaps, most im; 

tant, DFI gives total scanning support: 
deshtup publishing, word pr Sind data 
opment and 













CAD applications. 
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Handy Scanner 3000 Plus 
Including PC Paintbrush Plus 





DFT 1.3000 pius 


HANDY SCANNER 


The Handy Scanner 3000 Plus comes 
bundled with ZSoft’s topselling PC Paint- 
brush Plus and DFI’s SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 
your images into TIFF, PCX, IMG, MSP, and CUT 
image files or convert between the formats. Using 
ImageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase III+, and compatibles 
such as Clipper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 


Available as options are DFl’s OCR package, 
which reads mono or proportional spaced typeset 
y characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 
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GRAPHICAL USER INTERFACES 


GUIs WITHOUT GRAPHICS 


by M. David Stone 

Still not convinced that GUIs are the 
way to go? Or maybe you think they’re 
fine for the future, when fast 386-based 
systems and good VGA monitors will 
be cheap, but right now you’re still us- 
ing XTs and early, slow ATs equipped 
with IBM monochrome adapters. Or 
maybe you're convinced in principle 
but are waiting for more GUI-based ap- 
plications. 

If any of these considerations ap- 
plies, you might want to try Brightbill- 
Roberts & Co.’s HyperPad, which is 
priced at $99.95, or Quarterdeck Office 
Systems’ DESQview, which costs 
$189.90 for the 386-based version. 
Both character-based products will 
work at acceptable speeds on DOS ma- 
chines. Both offer features associated 
with a graphical user interface. In ef- 
fect, they give you a GUI without bit- 
mapped graphics, though each one of- 
fers a different set of GUI-like features. 

If you're attracted primarily to the 
ease of use that GUIs offer, you’re like- 
ly to be interested in HyperPad, which 
is partly a development tool. As with 
HyperCard on the Macintosh, you can 
use HyperPad to create databases, then 
link the data together in any way you 
like. More interesting is that the pro- 
gram lets you use the same linking tools 
to create a GUI-like DOS shell. 


WINDOWS LOOK-ALIKE 
In appearance HyperPad is uncannily 
like Microsoft Windows, complete with 
pop-up pull-down menus, dialog box- 
es, and nonmnemonic SAA menu 
choices. Although the program runs in 
text mode and can run on an IBM 
monochrome adapter, it takes advan- 
tage of color- and character-based 
graphics to offer as graphical a look as 
possible without bitmapped graphics. 

HyperPad is also similar to Win- 
dows in its use of a keyboard and 
mouse—so much so that once you're 
comfortable using HyperPad, you'll 
have hardly any learning curve if you 
eventually move on to Windows or Pre- 
sentation Manager. 

Interestingly, HyperPad goes be- 
yond Windows in at least one respect, 
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by letting you create on-screen ‘‘but- 
tons’’ to run programs, batch files, or 
DOS commands. You can invoke a 
button by a point-and-shoot strategy, 
using either the mouse or the keyboard. 
When invoking a program, HyperPad 
releases all but 2K of RAM. 

HyperPad comes with a prewritten 
DOS shell that is functionally similar to 
Xtree ot The Norton Commander. Be- 
cause you can add buttons, delete them, 
or move them around, you can custom- 
ize the shell easily. For example, you 
might want to remove the Delete button 
to guard against mistakes by less-expe- 
rienced users. Or, you might want to 
program complex batch-file operations 


HyperPad uses 
color and text- 
based graphics to 
achieve a look 
similar to a GUI's. 
The Home Pad lets 
you move to other 
Pads or 
applications. The 
Install Pad allows 
you to create 
buttons to cail up 
such applications 
as Microsoft Word, 
Lotus 1-2-3, and 


GUIs, but it doesn't 
run in graphics 
mode. Like 
Microsoft 
Windows, 
DESOQview lets you 
fun several 
programs at once. 
itcan even run 
HyperPad, another 
nongraphics 
product with GUI 
capabilities. 


onto buttons for simple push-button 
computing. 


THE FUNCTIONAL EQUIVALENT 

If you're more interested in functiona- 
lity than in ease of use, take a look at 
DESQview. The DESQview operating 
environment is the functional equiva- 
lent of Microsoft Windows in many 
ways. It will let you run several pro- 
grams at once, switch among them at 
will, and display each in its own full- 
screen or partial-screen window. It will 
also let you change the size, position, 
and colors for each window—even let- 
ting you add color for programs that 
normally run in black and white. 


DESQview comes in two flavors: 
plain vanilla, priced at $129.95, which 
runs on any IBM-compatible PC; and 
DESQview 386, priced at $189.90, for 
386-based systems. The DESQview 
386 includes a memory man- 
ager, QEMM-386, which lets DESQ- 
view take advantage of 80386-specific 
features to give you multitasking and 
windowing capability with virtually all 
of the programs you have. Quarterdeck 
also sells QEMM-386 separately for 
$59.95. 

Like any good GUI, DESQview is 
equally well designed for mouse or 
keyboard. You can use either one to 
switch between windows, resize win- 
dows, or choose from the pop-up 
DESQview menus. The mouse-cursor 
movement is a little jerky because the 
screen is in text mode, but not bad 
enough to be annoying. 

In addition to its multitasking and 
windowing features, DESQview offers 
several utility functions that tie together 
programs in a GUI-like way. For exam- 
ple, in the equivalent to a clipboard 
function, you can read ASCII data from 
any text window and transfer it to any 
other window. 


WINDOWS-WIDE MACROS 
A built-in macro feature not only pro- 
vides macros for any program that 
doesn’t already have them but has the 
added benefit of letting you write mac- 
ros that work across windows. For ex- 
ample, while writing a letter, you could 
invoke a macro that would go to a win- 
dow with a database program, find a re- 
cord, read the name and address from 
the window with the database, and 
copy it into the letter you are writing. 
Of particular interest if you’re using 
both text-based and graphics-based ap- 
plications is that DESQview can run 
both and can show both on the screen 
simultaneously. it can even run Micro- 
Soft Windows (using Win86.COM, the 
equivalent of QEMM-386) and GEM in 
DESQview windows. This means, for 
example, that you can run Microsoft 
Excel in one window while running 
WordPerfect in another. By using 
Microsoft Windows, you can also run 
several Windows programs in a single 
DESQview window, though Quarter- 
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Requirements. 384K free RAM; DOS 2.1 or 
Jater 
In Short: If you're still determined to stay in 
character mode but want to reap the ease-of- 
use benefits of a graphical user interface, 
give HyperPad a try. Like the Apple 
Macntosh’s HyperCard, HyperPad lets you 


create databases, linkung the data any way 
you hike. 
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Quarterdeck Office Systems, 150 Pico Bivd., 
Santa Monica, CA 90405; (213) 392-9851. 


DESOQview, Version 2.25 


Price: $129 95. 
Requirements: 640K; DOS 2.0 or later. 
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equivalent of Micrasof Windows, ts 

character-based environment will let you run 

several programs at once, switch among 

them at will, and otsplay each in its own full- 

' screen or partal-screen window. The 

DESQview program promises to be a sohd 
between today's character-based 
and tomorrow's GUI. 
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deck recommends running only one 
Windows program per window and 
loading Windows separately in each 
DESQview window. 

DESQview’s ability to work with 
most current software makes it a solid 
bridge between today’s character-based 
reality and tomorrow's GUI. At some 
time in the future, if you find that all 
your DESQview windows are running 
Windows programs, you'll be able to 
shift painlessly to Windows—or to Pre- 
sentation Manager, without having to 
lear anything new at all. a 


paigns. Apple’s May announcement of 
System 7.0 suggests that the company will 
continue to respect the consistency of the 
interface. 


THE SAME BUT BETTER 

System 7.0 isa collection of enhancements 
that improve the Macintosh environment 
substantially without significantly altering 
the existing interface. At the forefront are 
improvements in multitasking, remote da- 
tabase access, memory handling, and text 
manipulation. The new InterApplication 
Communication Architecture meets or ex- 
ceeds OS/2’s interprocess communica- 
tions, allowing applications to exchange 
both data and instructions. Database im- 
provements will allow users to integrate 
remote host computer databases into the 
standard interface, so that users with no 
knowledge of the remote system will be 
able to work with the databases by using 
standard Macintosh techniques. 

Also included in the new release will be 
tweaks to the Finder, including context- 
sensitive help and a file-finder utility. 
More importantly, a new collection of 
Finder features will give the user more 
control over the appearance of the desktop. 
The Finder has also been made more ex- 
tensible to accommodate future enhance- 
ments like fax and backup. Other improve- 
ments include sound sequencing and 
multimedia presentation capabilities, new 
communications tools, and 32-bit Quick- 
Draw, which opens up color displays to 16 
million colors on-screen simultaneously. 

It may be a while before users see Sys- 
tem 7.0; developer kits should be out this 
fall, but at press time, Apple wasn’t saying 
when end-user products would be avail- 
able. Apple’s plans, however, are encour- 
aging in that System 7.0 seems faithful to 
the existing Macintosh GUI. 

HyperCard, however, is less faithful to 
the Finder and gives cause for some alarm 
as well as enthusiasm. Introduced in the 
fall of 1987, HyperCard is currently slated 
not to replace the original interface, but to 
complement it. Indeed, HyperCard has 
both improved and confused the Macin- 
tosh world. 

Bill Atkinson, the creator of MacPaint, 
developed HyperCard. Like MacPaint, 
HyperCard does not follow some of Ap- 
ple’s carefully delineated guidelines. For 
example, in order to launch an application 
in HyperCard, you click on it just once 
with the mouse, not twice. You have to 
switch to a different mode if you want to 
drag things around. More importantly, on 
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Introducing the perfect 
companion for your laptop 
computer: the new Kodak 
Diconix 150 plus printer. 


Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer. Now 
there a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever. It still the smallest, lightest, 
quietest printer in the world. 


¢ Faster than ever—180 CPS. ¢ Improved print quality—even 

higher resolution and improved font design. ¢ Prints on plain 

paper. * Improved paper handling, easily handles tractor feed and 

cut-sheet paper. * So compact and light you can carry it any- 

where—3.1 Ibs. ¢ So quiet you can use it anywhere. ¢ The proven 

reliability you expect from Kodak. 

The Kodak Diconix 150 plus printer. Now you can read what 

you write before you get back to the office. For details, 


and the name of your nearest dealer in the 
US. or Canada, call 1 800 255-3434. 


» Portable power for the printed page. 
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~The new vision of Kodak | 


© Eastman Kodak Company, 1989 
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Connect to GenTech 


YOUR NETWORK SPECIALISTS! 





GENTECH 


© 60286 Processor, 20Mhz Clock, 0/1 Wait state 
¢ 1MB RAM exp. pas ll embe 


¢ EMS 4.0 Dr. 80287-10 


nix Bios 
¢ Norton 23, Landmark 26.7 MHZ ¢ 8 Expansion Slots 


“If every last dollar of your computer budget 
is critical and you still want top speed, 
consider the GenTech 286-20% 4 

“The GenTech 286-20 offers an almost 
unbeatable price® 


By John Drchinson 





© 80286 Processor, 12/6Mhz Clock, 0 Wait state 
¢ 512K RAM expd to 1 MB on Man board 

© 101 Key Keyboard, Award BIOS 

© Four 18 Bit SLOTS, Two 8 Bit SLOTS 


¢ Serial/Paraliel Ports 
© WD 1003 VSM2 Controller 
GENTECH Turbo XT-10.......... $479 
¢ Nec V-20 CPU processor, 


© 10/4.77 MHZ switchable 


{Boot ROM 
© 60286 Processor, 12Mhz, 0 Wait state 


Ow See eee ee 
Al 286 and 386 systems(Except Work Station) 
include 1.44MB of 1.2MB8 FD, dual ADVHD 
Controller, 200 Watt power supply serial and 
paralel ports, and 101 keyboard 


NEW! PRICE! 


- AST RESEARCH 
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PACKARD SUPPLIES 


CARTRIDGES 

DESKIET DESKJET PLUS, DESKWRITER, 

PAINTJET, THINKJET .... . SCALL 
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LASERJETHD.. 5 


. STALL 


800-638-0286 
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8087-1 /8087-2/8087-3 
WEWII NEWT! 80387-SX 


PRINTERS 
FUJITSU 0L3400 24PIN 


QMS PS 820 


¢ GENTECH 386-20(SERVER) 





80287-10/80287-6/80287-6 


WEC/EPSON ALL MODELS .. 
PANASONIC 1180,1191,1124 |. 
ALLMODELS 


NEW LOWER PRICE! 


$1499 


© 80386-20 Processor, 20MHZ. 
© 0 Wart state 
© 1MB RAM exp to 9MB on Motherboard, 
© 80387-20 Math co-processor support 

© One 32-bit, Five 16-bit, Two 8-bit slots | 


386/20e 
*Call for Other Models and Configurations 
NETWORK STARTER KIT...... $975 


INCLUDES NOVELL ELS 4 USER SOFTWARE, 
4 ARCNET CARDS, CABUNG & PASSIVE HUB. 


MATH CO-PROCESSORS 
(LOWEST PRICESI!) 


$475 


$225 
$230/$195/$ 140 
$175/3 129/589 
$329 
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401-732-5556 = wecome!! 
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638 
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t 401-732-5518 Visa, MC, COD, CORPORATE PO 
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a Mac Plus or Mac SE with a standard 9- 
inch screen, HyperCard (like MacPaint) 
takes over the entire screen, without using 
any windows. While Atkinson’s theories 
about GUIs may be as good as Apple’s, the 
problem is that they are different. 


STACKING THE DECK 

HyperCard sets a new standard for what 
you can do with a PC and what you should 
expect from it. With elements of database 
management, object-oriented program- 
ming, hypertext, personal information 
Management, paint programs, and GUIs, 
HyperCard is a wonder that more than sat- 
isfies Apple’s first two criteria: respon- 
siveness and permissiveness. 

HyperCard’s operative metaphor is an 
innocent-looking stack of index cards. 
Each card (screen) consists of graphics, 
text fields, and buttons. Clicking on a but- 
ton initiates a script (or program) that may 
jump to another card or that may be as 
complex as programs written in third-gen- 
eration languages such as C and BASIC. 

HyperCard is very flexible; you can 
write scripts—to create, for example, a 
button that jumps to other cards or fields to 
store information—without writing a line 
of code. Later, you can touch up what was 
generated automatically. Nonprogram- 
mers may find themselves capable of cre- 
ating new stacks at an astonishing rate. 

PC users can expect to see HyperCard- 
like capabilities soon. HyperPad (see 
*“GUIs Without Graphics’’) is a start, but 
more-powerful packages are on the way. 


HACKER’S PARADISE 

The dream is that HyperCard’s mass avail- 
ability (it is given away free as system soft- 
ware) and ease of use will result in thou- 
sands of worthwhile programs out in the 
ether, free for the taking—a digital com- 
munity sharing programs that solve prob- 
lems, entertain, and inform. Even if the re- 
ality falls short of this dream, Hyper- 
Card’s future is bright. 

John Sculley’s nonspecific comments 
suggesting a closer link between Hyper- 
Card and the Macintosh’s standard graphi- 
cal user interface are both worrisome and 
exciting. If the Macintosh interface 
changes too much, it may jeopardize the 
base of consistency already established. 
On the other hand, it would be a shame to 
lose HyperCard’s multimedia power. The 
challenge facing Apple is to allow innova- 
tion without sacrificing consistency. 
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Database reports without programming— 
with R&R report writers. 


R&R helps you create reports quickly, without programming, directly from 
related databases. Use for turnkey systems and ad hoc reporting. Print in 
any layout, from columnar listings and malling labels to preprinted forms 
and form letters. R&R Is full-featured and flexible, so you can concentrate 
on making reports show exactly what you want to show, In exactly the way 
you want to show It. Any report. 


Perform calculations as needed, including totals and subtotals. Sort and 
group records In any order. Select records with plain-English query. Save 
time with automatic TRIM, word-wrap, justification, currency, and date 
formats. Improve appearance with bold, italics, underline, different fonts, and 
graphics characters. 



























Lotus-llkke menus, WYSIWYG screen-painting, and HELP system make it a eT o« 
easy to learn R&R. And since R&R report writers look alike, when you've SOME 
learned one you know them both. lee | D 

e 
= e 
e 
and file-compatibies. Includes royalty-free runtime that John yout 
requires only 25 KB of memory. Network support standard. 139 %e0 He 
Clipper™ and FoxBASE+™ Module required for .NTX and Set ALT , 
IDX indexes, $49.95. Optional Code Generator, $149. 4 rk " 
“a stunning combination of a comfortable and Informative Hon, , 
user interface, supremely easy access to multiple related files, and Je 
extensive report design and enhancement tools. Usable by novice 
and expert alike, it is superb for generating either straightforward fa 
or complex report output....” 12/8/87. 2 gine y 
One of “The 100 Top-Rated Products of 1987.” << 
InfoWorld, 12/28/87. : 
Awarded Most Useful Add-On Product for dBASE by 1988 dBASE >... 
Developer Conference attendees. Ashton-Tate, September 1988. 026 *) Sep ileng 
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tous, : is °4 on re, 8¢ 
. dey. (50 8) 3 
,& e = vs 66 
es & | Report Writer Conny, 1302 s 





Works with Lotus database worksheets or ranges. Works 
as add-in or add-on with 1-2-3, Symphony, and worksheet- 
compatible products. Requires 20 KB as add-in. Network 
support standard. Replaces Lotus 1-2-3 Report Writer™, and 
Includes program to convert existing reports to R&R. 
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30-Day Moneyback Guarantee! 


To order, or for more information and 
the name of the dealer nearest you, call: 


800-325-9035 


in Mass., call 508-366-1122. 
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You don't have to pay top dollar to get VGA color tech- 
nology in a monitor. 
Not when there's an alternative with the world class 
quality of Samtron. 
Our monitors are made in Korea, by Samsung Electron 
smeqg Devices. One 
) a) @ 2 of the largest 
se monitor 
manufacturers in the 


. a. | 
~~. world. But, while we 


= 
ve i make monitors in volume, 
Products Refined For we don't make them in 
3 


he International Market every possible model. 
Just the most popular ones, refined for the 
international market. Like the 14” Samtron VGA color 
monitor you see on the right. 
That keeps the production runs high, the costs low. 
It's how we've been the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 


since 1978. (Our service is also worldwide.) 
And it's why choosing a Samtron VGA monitor is as SAW ON 
brilliant as the 256 colors you'll get. 


SAMSUNG ELECTRON DEVICES 





SAMSUNG ELECTRON DEVICES AMERICA, INC. 
14251 E. FIRESTONE BLVD., SUITE 101, LA MIRADA, CA 90638 
TELEPHONE: (213) 802-8425 OR FAX: (213) 802-8820 
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Faces 
of Unix 


by Ross M. Greenberg 


Unix is both the least likely and the most likely candidate 
for a graphical user interface—teast likely because the very 
idea of a GUI is foreign to the Unix ethos, and most likely 
because, without a GUI, Unix will not fly in the main- 
stream corporate marketplace. 

First developed at the Bell Labs about 20 years ago— 
several years before the GUI was invented at Xerox’s 
PARC—and licensed (with source code) to universities 
and companies, Unix is the archetypal command-line en- 
vironment. With commands like pwd, awk, grep, and 
nroff (and you thought DIR and DEL were cryptic!), Unix 
has often been considered an operating system that only an 
engineer—or a graduate student—could love. 

The simple command-line interface is ideal for the tra- 
ditional Unix configuration—a centralized mainframe or 
minicomputer servicing multiple users on 
dumb terminals—but isn’t likely to win over 
corporate America in the 1990s. 


DESPERATELY SEEKING A GUI 

Almost everyone agrees that a GUI is what 
Unix needs most to ensure its survival and 
competitiveness among corporate users. The 
question is not whether Unix will have a GUI, 
but which GUI it will be. Until now, you had 
to decide which of the dozen variants of Unix was best for 
your shop before you could choose a GUI. With the return 
of AT&T to the Unix driver’s seat, most of Unix’s many 
models are starting to be merged into the long-awaited 
Standard Unix. 


Long considered an 
operating system only an 
engineer could love, 
Unix will need a friendlier 
interface to woo 
corporate America. 
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Several of the contending Unix GUIs 

are based on the Unix X-Windows system, 
developed at MIT in 1984. X-Windows is 
currently in Version 11 and is commonly 
referred to as ‘‘X11."’ In the tradition of 
Unix's open heritage, the X-Windows def- 
inition has been released to the public do- 
main. 
The big advantage of the X-Windows 
system over DOS- and OS/2-based graphi- 
cal user interfaces is its network transpar- 
ency. In keeping with the traditional Unix 
configuration of central machines and ter- 
minals, you do not need to run an X11 ap- 
plication entirely on your PC or worksta- 
tion to use it. In X-Windows terminology, 
the application runs on a ‘‘client,’” which 
could be another, more powerful machine 
on the network. The program displays 
graphical output and receives user input 
from the ‘‘server’’—the machine you hap- 
pen to be sitting at. Your local machine can 
display several different X11 programs 
running simultaneously on several differ- 
ent clients. 


CHOOSING A STYLE 

X-Windows is a windowing environment, 
not a GUI. It does not define a style—the 
way a window appears on the screen or 
how windows respond to user input. The 
majority of GUIs running on Unix actually 
Tun on top of X, using their own styles or 
adhering to some standard style guide that 
is usually implemented through a unique 
set of APIs. 

To prevent programmers from con- 
stantly reinventing the wheel, a collection 
of X protocol routines was created. This li- 
brary is an easy API to the underlying X 
protocol. However, it still does not fully 
define the sought-after style of a GUI. 

Enter XUI, the programming interface 
for DEC’s DECWindows implementation 
of X. XUI does define a style and provides 
a reasonable collection of tools—called 
widgets and gadgets—that make the pro- 
grammer's life a bit easier. A developer 
can use this extensive library of routines to 
define what a window will look like and 
how it will react to events such as mouse 
movement or keyboard input. 

But even XUI isn’t a GUI—it doesn’t 
demand the kind of consistency that makes 
applications retain the same look and feel. 


THE POWER OF SUN 

Sun Microsystems, the newly risen star of 
the engineering workstation market, has 
done a lot of work to establish a consistent 
look and feel for Unix. 
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NeWS, Sun 
Microsystems’ 
onginal graphical 
user interface, 
extends the 
PostScript language 
tonetworking 
applications. The 
XView toolkit lets 
developers port their 
NeWS applications 
to Sun's new GUI, 


-. Sun/Open Windows. 


January Fie Sales 


Sun/Open Windows 


<3 Graphic Eater Ca 





Sun’s original display manager for 
Unix is known as NeWS (for Network- 
extensible Windowing System), which ex- 
tends the PostScript language for video 
displays to networking applications. There 
are currently just under 100 licensees of 
NeWS, busily porting NeWS to Unix and 
non-Unix environments alike. There is al- 
ready at least one port of NeWS available 
under OS/2; it allows for multiple sessions 
in OS/2 to redirect their output to a NeWS 
window, where the output is ‘‘trans- 
formed’’ into NeWS commands, then in- 
terpreted and displayed. NeWS is a very 
powerful system: programs such as 
Charles Petzold’s infamous OS/2-Presen- 
tation Manager-based BOXES can be im- 
plemented directly with only about 10 or 
15 lines of indecipherable NeWS code. 
(NeWS code is often fondly referred to as 
‘‘write-only’’ code.) 

The NeWS approach is slightly different 





is the latest graphical 
user interface from 
Sun Microsystems. It 
can runon top of 
X11/NeWS, XView, 
or Open Look, which 
was developed by 
AT&T and Sunin 
their joint efforts to 
merge AT&T's Unix 
with the Berkeley 
version. 


LEONARDO 
DA VINC] 


As Setembro be 
Carte Pedro 


from that of other GUIs: NeWS allows the 
window itself to become ‘‘intelligent.’’ It 
also allows the intelligence to be modified 
remotely by the application program—the 
functionality of a button, for example, can 
be changed by sending the intelligent win- 
dow new instructions. 

Is this the long-awaited distributed pro- 
cessing? Well, sort of. The application 
program is still in control and must dele- 
gate responsibilities to the remotely con- 
nected server(s). However, the throughput 
on the network channel is substantially re- 
duced because the local application can 
simply wait for the final message of an op- 
eration to be passed back on the channel by 
the remote intelligent window, Under 
plain X, for example, the local application 
would have to interpret each ‘‘event,’’ in- 
cluding such mundane things as simple 
mouse movements within an application's 
window. 


IBM PRESENTS 
THE SOLUTION TO THAT 
AGE-OLD BUSINESS 
QUESTION. 


“When Fosberry said a PS/2 with Micro Channel 
would let him juggle ten things at once 
and still have time to break for lunch, he meant it.” 





How're you going to do it? 





These days, no matter what size your company, you've got to be able 
to keep a lot of balls in the air to stay competitive. 

e Genius Of Micro Channel. Which is why IBM 
developed the Personal System/2° with Micro Channel? ttiero Channel 
can support multiple operating microprocessors. So you can, for 
example, separately manage peripherals, while freeing up the main pro- 
cessor to crunch numbers. A bus master can even be sending a fax 
while another manages traffic on a network, all with greater reliability. 

Naturally, every PS/2° with Micro Channel runs DOS and OS/2° 
So with OS/2Z Presentation Manager? you can do multiple tasks concur- 


IBM, Personal Systern/2 and PS/2 are regestered trademarks and OS/2, Presentaton Manager and Micro Channel are trademarks of Imemational Business Machines Corporation © 1989 (BAA Corp. 













rently, all with an easy-to-use graphical interface. What's more, 
with Micro Channel, there are no DIP switches to set, for 
simpler, more reliable installation. You can find and reset cards 
anywhere in the network—right from your desk! 

The Solution Is IBM. So, to manage lots of informa- 
tion, jobs, hardware and software, invest in the PS/2 with Sa 
Micro Channel. Contact your IBM Authorized Dealer _! ; 
or IBM marketing representative. For a dealer near you, Home 
call 1 800 IBM- ext. 142. You'll learn 
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theres almost nothing you can’t do if you PS/2 it! 
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GRAPHICAL USER INTERFACES 


OSF/Motif, which 
looks and feels like 
the Presentation 
Manager. is the GUI 
defined by the 
Open Software 
Foundation. The 
OSF was formed by 
such giants as IBM, 
DEC, and Hewlett- 
Packard to counter 
the alliance between 
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JOINING FORCES 

In the spring of 1987, Sun and AT&T 
joined forces to create a new Unix that 
would merge AT&T's Unix with the 
Berkeley strain and would include a graph- 
ical user interface called Open Look. Like 
the interface on Sun's X11/NeWS worksta- 
tions, Open Look ties together the network 
transparency of X with the low throughput 
requirements of NeWS and adds a consis- 
tent style, making it a real GUI. 

Open Look, which was recently re- 
named Sun/Open Windows by Sun, has a 
pretty nice . It comes with its 
own set of widgets and gadgets and its own 
style guide. The underlying technology, 
either X11 or X11/NeWS, will be standard 
in AT&T's next Unix version, System V, 
Release 4.0. As a migration path from 
Sun’s current graphical user interface, Sun 
has offered its 1,000 developers a simple 
means of porting their 2,100 applications 
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AT&T and Sun. 


NeXTStep is the 
windowing system 
for the NeXT 
computer. Currently 
amonochrome 
system, the NexT 
computer sports a 
high-resolution 
monitor that shows 
impressive views of 
NeXTStep, which 
adds a3-D style to 
the usual stock of 
GUI features. 


over to Open Look by releasing the XView 
toolkit (based on its SunView toolkit). 
XView has also been released to MIT, the 
keeper of the X protocol. 

Although many end users are delighted 
tosee AT&T and Sun—and with them, the 
two main flavors of Unix—come together, 
the original equipment manufacturer 
(OEM) community finds Open Look pretty 
closed. To Sun's competitors, AT&T's 
alliance with Sun gives the workstation ven- 
dor an unfair advantage: Sun's SPARC- 
stations, they fear, will bring the new-and- 
improved Unix to market before anyone 
else. 


STRANGE BEDFELLOWS 

Heavyweights such as IBM, DEC, the 
Santa Cruz Operation (SCO), and Hew- 
lett-Packard reacted by putting together 
their own power alliance, the Open Soft- 
ware Foundation. The OSF’s agenda is to 


create its own version of Unix, which will 
be based largely on IBM's AIX. The group 
has already defined the interface portion of 
its Unix. The style of this interface, 
OSF/Monif, is based on Microsoft's Pre- 
sentation Manager. 

Although the OSF/Morif definition 
does not include PM’s API—X-Windows 
supplies the API layer—it does offer a sim- 
ple and consistent interface across OS/2 
and Unix applications. Of course, some 
things will be different under OSF/Motif; 
which way is better or more intuitive will 
be up to the end user to decide and to the 
application programmer to implement. Al- 
though OSF and a competing organization 
called Unix International have both made 
it difficult for end-user viewpoints to be 
heard, end-user dollars will ultimately de- 
cide which GUI will grace Unix. 


PM FOR UNIX 

Microsoft, SCO, and HP are expected to 
deliver a version of the Presentation Man- 
ager for Unix that includes the full API of 
PM, including the Graphics Programming 
Interface (GPI). Programs that don’t make 
any OS/2 kemel calls (and which thereby 
stay totally within the realm of the C run- 
time library except for display calls via 
OS/2’s PM) will be portable, with little or 
no modification, over to the PM/X envi- 
ronment. 

According to Microsoft, the majority of 
the PM code is written directly in assembly 
language, restricting the first ‘‘simple’’ 
port to the same architecture. By the end of 
next year, versions of OS/2 and its atten- 
dant GUI will be ‘written in a more trans- 
portable language, thereby allowing the 
newly ported PM/X product to also exist 
on other architectures. 

PM/X will permit PM to exist on (ini- 
tially) 386 platforms operating under 
Unix. Take a look at this vision of the fu- 
ture: the PM/X user could have access to a 
NeWS window, an X window, various PM 
applications running under PM/X, Unix’s 
extensive networking capabilities, and 
communications with OS/2 LAN Manager 
workstations. 


WHAT'S NexT 

Another non-X11 Unix GUI of the future 
has appeared on the NeXT computer from 
Apple cofounder Steven Jobs’s Palo Alto— 
based company. The NeXT computer's 
NeXTStep windowing system has been li- 
censed by none other than IBM. Big Blue 
has demonstrated NeX7Step running under 
AIX on its RISC-based RT-PC; however, 
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PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 

and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight Fast delivery 
*No credit card surcharges 

* A 30-day Money-Back Guar- 
antee on every system we sell 
* Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 
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PCV20 AD-II $539 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expandable to 640KB 
© One 360K Floppy Drive ¢ 84-key AT Style Keyboard 
© 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
© Set-up & Operating instructions. 








Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 


AOMB-416MS | 40MB-28MS 





PC BRAND 286/12 $845 


Now Using C&T 
"Neat" Chip Set 








12 MHz 2 Clock, Zero Wait Operation, 
Norton SI 15.3 «Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 15.1MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K or IMB 100ns RAM 

© 1,2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 interleaving Dual Hard Drive/Fioppy Drive Controller 

e Enhanced 101-key AT Style Keyboard 

¢ High Capacity System Power supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

e User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full size 5 drive case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 

¢ Full or Mini Size Towei® Case 


Standard Pre-Built Configurations: 


=o 12 With 512K, Hard Disk Drive, Monitor & Video Card 


bear irita 40ME-28MS. Zien TENS. 1 ees 
int 





CIRCLE 303 ON READER SERVICE CARD 


Unbelievable Price 


PC BRAND 286/20 $999 







Ideal Novell Server! 


fed al anderen |ahnn ln labeled STOO 
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20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 -Landmark~ 26.7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 27MHz Effective Throughput 

* 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 100ns RAM 

© 1.2MB 5,25" or 1.44MB 3.5" Diskette Drive 

1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

* Real Time Clock/ Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower ® Case © Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand penpherals of your choice 

© Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 











286/20 w/512K, Hard Disk Drive, Monitor & Video Card 
Peeper eorebrelis sl 
1:1RLL_| 1:1 MFM 1:1. RLL 1:1 ESDL 
|_mono_| s1455 | 1530 | s1730 | sts | s24o6 | s2x90 | 
|_ecA_| stato | stsss_| szim0 | szzes | s2av0 
|vcaremt| sis20 | siv5 | s2z20 | 2355 | ss0e1_| $3355_| 
[vca/mono] si685 | si760 | sis6o | sziz0 | $2726 | $3120 | 











PC BRAND 386/SX-16 $1099 


oe 





16 MHz Clock, Zero Wait Operation 
NortonSI 18.7 «Landmark= 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 16MHz delivering I8MHz 
Effective Throughput 

© 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 80ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/ Calendar with 5 Year Battery 

* 803875X Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit & 3 SBit) 

* Medium foot print case with 5 Disk Drive bays 
{Shown with optional Mini Size Tower ® Case) 

Options: 

© Full or Mini Size Tower © Case © Factory Installed RAM Upgrades 

* Custom configurations w /Name Brand peripherals of your choice 

© Compag?® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


SS aera ta 
LIRLL 1:1MFM_[ #1 REL [1:1 ESD 1:1 ESD! 

| siss5_| stoso | siss0 | stos0 | $2596 | s2990 | 
ress [S56 se 
| vGArent| s2oz0 | s2095 | $2320 | $2455 | saiet | $3455_| 
Pca/Menel sims | sieso | somo | sz | sae [sz | 







TURN PAGE FOR MORE PC BRAND SYSTEMS... 


FOR NAME BRAND PERIPHERALS SEE OUR AD ON. FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 
PC Brand, Inc.954 W. Washington St., Chicago, 1L.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fri.: 8am ny = Ca al = 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-1$ 


CIRCLE 308 ON READER SERVICE CARD 


Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14, 1989 


-PCBRAND 386/20 $1649 





20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 » Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26.1MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB 100ns RAM 

© 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/ Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESD1 Configurations 

¢ Enhanced 101-key AT 5tyle Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287, 80387 Co-Processor Support 

© Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© 8 Slot motherboard design (5 16Bit & 1 SBit & 2 32/8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

* Full or Mini Size Tower @ Case * 8MB 32Bit RAM Card Upgrade 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable * Weitek Co-processor 


Standard Pre-Built Configuration: 


Se eee ee 
|_saiss | szm3_ | sows | soo | sasct_| 


EGA | soass_| s2567_|s2757_| ssso7_|_s3019_| 
[ vcaiebi] sz599 | save | some | suse | s4oz0_| 
[vcamtono] $2353 | s24e3_| s2eer | sszi2_| $3795 | 






~PC BRAND 386/25 $1899 








mel 


25 MHz Clocks = Wait aan 
Norton SI 28.2 »Landmark Speed 33.6MHz 


Norton SI 31.6 * Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 34 to 44 MHz Effective Throughput 

¢ 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESD1! Configurations 

e Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80287, 80387 or Weitek Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

¢ User configurable 1/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

© 8Slot motherboard design (5 16Bit & 3 8Bit & 2 32Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© 32KB or 64KB Cache Processor * Weitek Co-processor * Tower @ Case 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD or Plasma Portable ¢ 8MB 32Bit RAM Card 


casi A 





Standard Pre-Built Configurations: 


Sel" 25 With Hard Disk Drive, Monitor & Video Card 


40MB-23MS- 71MB-18MS: 
1. 1 MFM 1.4.MFM 


$2679 





CRT display is courtesy of RIX Softworks, Inc. Irvine, CA. 


CIRCLE 309 ON READER 5ERVICE CARD 


Exceptional Support 


386/33 CACHE _—« $2799 


Worlds Fastest 
Personal Computer! 





33 MHz Clock, Zero Wait Operation 
NortonSI 45.9° Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

*True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Deliveririg up to 58.7 MHz Effective Throughput 

* Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 
Field Upgradable to 64K 

* 1024K RAM Standard Expandable to 16MB 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/ Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ ESD! Configurations 

* Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

© Real Time Clock/ Calendar with 5 Year Battery 

* 80387 or Weitek Co-Processor support 

* Phoenix BIOS With Full MS/DOS, 0S/2, XENIX, NOVELL, 3COM 
and PCNET compatibility 

* 8 Slot motherboard design 

© Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower ® Case) 

Options: 
© Custom configurations w /Name Brand peripherals of your choice 
* Weitek Co-Processor * Tower ® Case © Factory Ram Upgrades 


Standard Pre-Built Configuration: 


Se ee With Hard Disk Drive, Monitor & Video Card 
=a 1 MEM ma iru | resp | viesor | 11 eso 





+ Norton 513.0 


CRT display is courtesy of RIX Softworks,inc. Irvine, CA. 


ike] BRAND 


YourBestChoice 
for QualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


| LCD PORTABLES from $1745 


286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 
LCD Backlit Display 


Optional EGA 
Plasma Display ee 


All feature: 
* 640 x 400 Backht Supertwist LCD by TOSHIBA 
(EGA Plasma version Available) 
* Monographic & Color operating modes, EGA Optional 
* External Monitor Support. External Keyboard Port. 
© 5 expansion slots (3 long, 3 short) * 86-key keyboard. 
* Accomodates two 5,25" or 3.5" Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
* Serial, Parallel, Game Port, Clock/Calendar Standard 








Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


pec] wore | mem w/e em | we | 


‘1 Floppy| $1745 | $1950 $2600 | $2900 
$2055 $2390 








*386/20 and 386/25 Systems come with 1024K. 


SAVEON NAME BRAND PERIPHERALS.., SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 
PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200, Open Mon thru Fri. 8am to cS ho 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-15 


CIRCLE 304 ON READER SERVICE CARD 


Shop PC Brand Today. 





| LAPTOP COMPUTERS* _ 





Ultralite w/1MB... 
TOSHIBA 

1000; 512k, 80C88, 1 FDD... £ 

1600 BACKLIT, 80C86-12, IMG, 5, 20MB HD, FDD 
3100E Gas PLASMA 80C86-12, MB, 20MB HD, FDD 
3200; EGA, 80286-12, IMB, 40MB HD, FDD .... .. 
5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, . 
ZENITH 





6115 








Supersport 286,20Meg...... Cail 
Supersport 286,40Meg. Call 
Supersport 88, 20Meg ... -Call 
Other Makes and Models Call 
MONITORS * 
MAGNAVOX 


7BM623 12" Amber TTL Monochrome 
7BM749 14" VGA White Flat Screen 
M8762 13” RGB (640x200) Color ... 
M9043 13" EGA (649%400) Color... mi 
9CM08214" VGA (640x480) .31DP Color... .. 415 
MITSUBISHI 

XC-1410 14” EGA (640x350)... 
AUM-1381 14" Diamond Scan 
HL6605 15° CAD Monitor... 
HL6905 19" CAD Monitor... 
NEC 

Multisync 2A 14" (800x600) VGA 
Multisync GS 14" Mono .. a 
Multisyne 3D 14” (1024x768) EGA/VGA ...679 
Multisyne XL 19” (1024x768) .....serssen 2150 
PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome .... 
Ultra 16 16" Multifreg. EGA/VGA.... 
Ultrasync 14” Multifreq. EGA/VGA 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w/adapt..$890 
RELISYS (op Rated by Infoworld and PC World) 
RE-9513 14" VGA(720x480).31DP Color...... $369 
SEIKO 

M1430 14" (1024x768) Multifreg......... $549 
SONY 

CPD1304 14" .25DP(1024x768)Multiscan . $689 
CPD1302 13" Multiscan 
CPD1320 13" (640 x 480) VGA 
ZENITH 

ZCM-1490 14” Flatscreen Enhanced .. 











$249 














4 
_MODEMS ni 


ATLL 

2400ETC Internal Modem w/MNPS5 ...$165 
HAYES 

1200/2400 External... eooeenn 289/429 
PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bitcom .. 
1200 Baud External 
2400 Baud Internal w 
2400 Baud External 
US ROBOTICS 
Courier HST/9600 ......ccccsssssessssseaeseeeesees $599 
Courier V.32 9600 Baud Ext.w/MNP5 ..889 
Courier HST Dual Standard Modem......995 













TAPE BACK-UP 


re) od OIE 





Series Mic Cartridges: 











] 
| VIDEO CARDS | 
ATI 
EGA Wonder... 

VGA Wonder w/: 256K .. 
NEC 

1024-256 .... 

MVA 1024. 
PARADISE 


Autoswitch 480 EGA . 
VGA+ 
VGA+ 16 16 Bit Version NEW a 
VGA Professional W/512K assesses 
PC BRAND 
Mono Graphics w/ Printer Port ... 
Color Graphics w/Printer Port 
EGA (640x480) Autoswitch .. 





VGA 16 Bit 
VIDEO SEVEN 
Vega Deluxe..... 
Vega VGA...... 
Fastwrite VGA . 
VRAM VGA 
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DISK DRIVES | 


FLOPPY DISK DRIVES: 


360K 5.25" HH Black ...sssseseseee (i 
720K 3.5" HH w/5.25" Mounting . 
1.2MB 5.25" HH Grey 
1.44MB 3.5"HH Grey w/5.25” Mounting. 95 
PS/2 FLOPPY DRIVES 
CMS 5.25" 360K/PS/2 Ext.Floppy ......$199 
HARD DISK DRIVES: 
IOMEGA 
B120I Single 5.25" 20MB Int. ... 
B144I Single 5.25" 44MB Int 
B244X Dual 5.25" 44MB Ext... 
MINISCRIBE 
40MB 25MS M3053... 
71MB 18MS M3085... 
150MB 17MS_M3180E ESDI 1/2 Hgt . "1295 
320MB 16MS M9380 ESD! Full Hgt. .... 1550 
640MB 16MS M9760 ESDI Full Hgt. ....3400 
PRIAM 
130MB 20MS IDI30AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
SEAGATE 
20MB 65MS ST225 w/XT Controller ... 
ZOMB 65MS ST225 .....ssssssssesssssseoesees 
20MB 35MS ST125 w/XT Controller 
20MB 35MS ST125 «0... niacin 
30MB 65MS ST238 w /XT Controller 
30MB 35MS ST138.... 
30MB 35MS $T138 w/XT Controller 
40MB 28MS ST251-1 
40MB 24MS ST151.... 
80MB 28MS $T409% Fuil Height 
TOSHIBA 
60MB 25MS MK134 RLL .. 
110MB 25MS MK72 RLL. 
156MB 23MS MK-156FA ESDI Full Hgt .. 1095 
If the drive you require is not listed here please 
contact our sales department for a quote! 


| TAPE BACKUPS Aj 


60MB Archive Int. or Ext. w/Cntrl. ....$590 
60MB Maynard Maynstream Portable .. 889 
40MB Irwin Internal t 

80MB Irwin Internal. 
150MB Archive Intern: 











































Save Time. Save Money. 


_SCANNERS/DIGITIZERS 


Complete PC Handscanne’,.....serssesseee$ 189 





Complete PC Half Page Scanner............165 
Complete PC Full Page Scanner ...........575 
DFI HS3000 Plus Gray Scale Hand Scan.......219 
Hewlett Packard Scanjet Plus... 






Microtek MSF300G 
Microtek MSF300Q w/64 Grey Level 
Summasketch 12X12..... 
Summasketch 12X18 ae 
<< ——— al 
| a 
ae 
BROTHER 

HL 8E Laser (HP LJll, HPGL).............. $1875 
EPSON 

LX810 180/30.....189 LQ510 180/60.......329 
FX850 330/88... 345 FX1050 264/54......445 
LQ8S0 330/88...Call LQ10S0 330/88....Call 
LQ950 264/88...Call LQ2550 400/108..Call 
KODAK DICONIX 

150Plus 150/50..315 300WP 310/73 .....439 
HEWLETT PACKARD 

Deskjet Plus ....710 Laserjet II ..+...0000:1720 
LASER JET ACCESSORIES 

CPI Superfont Cart. adds 150 fonts........295 
CPI 1M8 Memory Kit. 319 CPI 2Mb MemoryKit. .549 
PRINCETON PUBLISHING 

PS-388 Postscript board ......:sssssesse 2250 


Adds Postscript to your HP LASERJET! 
NEC 


P2200 170/55 ....335 P9XL 400/140 ....1030 
P5200 265/90 ....530 P5300 Wide ..........675 
LC890 Laser ....3190 LC890XL Laser ..4495 
OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 
ML390 270/90 ..475 ML391 270/90 .....655 
ML393 450/120..995 ML393C 450/120..1069 
PANASONIC (New Models Listed) 

1180 192/38....... 189 1191 240/48.. 
1124 192/63.......339 1592 220/38 
1595 290/51....... 469 1524 240/80........... 
TOSHIBA 

321SL 216/72...Call 341SL Wide Carv... 
351SX 360/120 .Call Express 311 .. 














Call 
Call 


EPSON FX 1050 








PC BRAND- YOUR 
#1 LAN SOURCE ! 


—— 


NefWe- 
Ne a - ay 





| NOVELL NETWORKING 


GATEWAY ( PC Magazines Editors Choice) 
G/ Ethernet AT . 


















G/ Ethernet for PS/2 
NOVELL 
4 User ELS 286 Level 1 





NE1000 Ethernet Card .. 
STANDARD MICRO 
PC130 Arcnet Board 
PC260 Twisted Pair Arcnet Card... 
PCS500-WS 16 Bit Work StationBoard .. 375 
PCSS50 FS 16 Bit Twisted Pair File Server Bd .495 
PS110 Arcnet Board for PS/2 
PC500-FS 16 Bit File Server Board 
ARCNET Passive Hub 
ARCNET Active Hub. 
TIARA (Lowest Priced Lancards} 

Lancard/A 8 Bit 1/2 Slot Arcnet Board $89 
Lancard /A Arcnet Board for PS/2 ....... 
Lancard /E 8 Bit Ethernet Card .... 
Lancard /E Twisted Pair Ethernet Card 
8 Port Active Hub... 
4 Port Passive Hub... 
WESTERN DIGITA’ 
Ethercard+ w/ Novell Drivers 
Ethercard+ Twisted Pair Ethernet Board. 
Ethercard+ A for PS/2 ....... soaaa set coose sooee eS 
UNINTERRUPTABLE POWER 

ELGAR 

1DS1100 1000 Watt UPS . 
IPS 500 Watt UPS ... 
PTI 

DataShield Turbo/2 625 Watt .........000 




















ix@ BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed. 


| SOFTWARE-TOP10__| 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 
BORLAND Quattro ..........00 












CENTRAL POINT PC Tools Deluxe... 42 
FUNK SOFTWARE Sideways 42 
LOTUS 123 Latest Version... .295 
MICROSOFT Windows 386 125 
MICROSOFT Word 5.0....... 205 
WORD PERFECT Word Perfect 5.0 220 
XEROX Ventura Publisher 2.0 479 


SERIAL MOUSE 





_CO-PROCESSORS/BOARDS 


INTEL 

Aboveboard Plus w/512K 
Aboveboard Plus 1/0 512K 
Inboard 386 for PC w/IMB. 
Inboard 386 AT uossseseeees fe 
B08 7-2 wereeersersserees 139 BOB7-1 .cececosrseeeecenses 189 
80387-16 -cesrsseesere 369 80287-10 sccssccreerrsees 259 
80387-25 .e.sreeeeseee 559 80387-20 .oreesscerorvee 449 
80387-SX .eveeveerees 359 80387-33 sceseseereeveres 795 
*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 












To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


CS a 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200-Open Mon thru Fri :8am to 6pm Central . MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-15 
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THOM O'CONNOR: 





GRAPHICAL USER! 


BEYOND THE GUI: Wang Freestyle 


by Charles Petzold 
After a few minutes of working with 
The Wang Freestyle System, you'll re- 
alize what's wrong with Microsoft Win- 
dows and the Presentation Manager. 
Windows and PM simply don’t go far 
enough. They aren’t real GUIs because 
they're still locked into character-mode 
forms of interaction. They haven’t ex- 
tended the object-oriented paradigm to 
documents and their applications. 
They’re still in GUI infancy, and they 
have a long way to go. 

Freestyle is a DOS application pro- 
gram that is intended to automate forms 
of office communication that have been 
neglected in more traditional forms of 
office automation—such as handwrit- 
ten notes, marked-up documents, tele- 
phone messages, and spoken discus- 
sions. 

The Freestyle system is both hard- 
ware and software. For $1 ,995, the ba- 
sic package includes a special tablet and 
stylus, plus an interface card and soft- 
ware, all specifically designed for 
Freestyle. If you don’t use Wang’s 
100-dot-per-inch 1 ,024-by-1,024 
monochrome video board and monitor 
(priced at $3,910), you'll need to get a 
monochrome Hercules graphics card. 
Other options include a voice interface 
and handset ($1,495), fax board 
($1,595), printer ($2,969), scanner 
($2,550), and network ($100 per client 
for interface software). 


The Wang Freestyie System, 1.0 

Wang Laboratories Inc., One industnal Ave., 
Lowelt, MA 01851; (800) 522-9264. 

Uist Price: Tablet, interface card, pencil, and 
sottware, $1,995; voice inlerface with 
handset, $1,495; fax interface, $1,595; Wang 
high-resolution monitor, $3,910; standard- 
resolution software, $150; Freestyle SC300 
scanner, $2,550; LDP 6 local panter, $2,969. 
Requires: 640K RAM for standard- 
resolution or 512K RAM for high-resolution 
Monitor; 80286- or SO386-based compatbie; 
Hercules-compatible graphics adapter or 
high-resolution video card: Hercules- 
compatibie monitor or Wang high-resolution 
monitor; DOS 3.2 or 3.3. 
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OFFICE ICONS 

The Wang Desktop contains icons re- 
sembling office equipment—in box, 
trash can, printer, fax machine, copy 
machine, pads of paper, folders, file 
cabinet, stapler, and unstapler. All of 
these icons are manipulatable using the 
tablet and pen, which in Freestyle takes 
the place of a mouse (and, as we’ll see, 
is more versatile). You can set up your 
Desktop any way you want, choosing 
icons from an icon catalog and placing 
them where you will. 

You'll notice several icons on the 
Desktop that resemble little sheets of 
paper. These are Freestyle ‘‘pages,”’ 
the basic system objects. A page begins 
life as a DOS screen capture, a fax 
transmission, a scanned image, or sim- 
ply a blank (or lined) page from an on- 
screen pad. (A page can also be created 
from an image on WIIS, the Wang Inte- 
grated Image System.) 

When you select the page with the 
tablet pen, it enlarges to full size on the 
Annotator screen. As the name implies, 
this screen allows you to annotate the 
page. You use the keyboard to make 
typewritten additions to the page, the 
tablet and pen to make free-form writ- 
ten comments or sketches, and even a 
telephone-like device (and a tape re- 
corder console in the upper-right-hand 
comer of the screen) to add voice anno- 
tation. If you want to erase some of 
your handwritten annotations, you sim- 
ply turn the pen around and erase them! 

Back in the Desktop screen, you can 
store these pages in folders, staple them 
together to form documents, copy 
them, print them on a local or remote 
printer, fax them, or send them as mail 
over the network. Just drag the page to 
the appropriate icon! 


SPEAKING IN SYNC 

If the page contains voice annotations 
and you send it to someone over the net- 
work, the recipient can ‘‘play back”* 
the page. The typewritten comments, 
handwriting, and voice information are 
all synchronized during the playback. If 
you say ‘‘Verify this number’’ at the 
same time that you circled a number, 





Wang Freestyle, a hardware/software DOS- 
based system, includes a tablet and stylus, 
which lets you attach handwritten notes to files. 





The Wang Desktop displays files as miniature 
Pages and commands as icons. A page drug to 
the copy-machine icon duplicates the file. 


the recipient will see the number being 
circled in synchronization with your 
voice. The recipient can then make ad- 
ditional annotations (*‘That number is 
correct’’) and send the document back. 

What's amazing about this system is 
how absurdly easy it is to use. Almost 
every operation I’ve described can be 
performed without touching the key- 
board. For example, to print a page, 
you simply move the page icon to the 
printer icon using the tablet pen. To put 
a page in a folder, you move it to the 
folder. The pages (which are actually 


stored on the hard disk in a modified 
TIFF format) don’t even have names.” 
' The folders themselves can be labeled 
“pea you meeepaatienbe be 
board or the pen") <2) 
There are certainly limitations ii 
Freestyle. What it does it does well, but 
it doesn’t do much beyond what I've 
described here. In its current incama- 


tion, Freestyle doesn’t attempt any _ 


handwriting or 
even if a page is initially created froma 
DOS screen capture that contains AS- 
Cl text, you can’t later extract this AS- 
CII data from the page. The “‘typewrit- 
er”’ facility in Freestyle performs word 
wrap, but it’s nota word processor. * 


LOGICAL ELEGANCE 

’ Yet, the easy manipulation of objects in 
Desktop shows just how beautifully el-. 
egant a graphical user interface can be 
when carried to its logical extremes. 
The combination of various data types 
(ASCII, handwriting, voice) in a single 
page demonstrates how convenient 
computing can be when attention is fo- 
cused on the task rather than the tools. 

" Of course, it’s quite unfair for me to 
ask why Windows and the Presentation 
Manager can’t be as easy to use as 
igen. Freestyle is an application, 


ee not an operating system. It doesn’thave ~ 


to support a myriad of complex applica- 
tions such as word processors or 
~ spreadsheets. The ability to print a doc- 
ument by dragging the document icon 
a to the printer icon is simple and clega 

sy vag I realize that supporting 
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ff has been built into] 





GRAPHICAL USER INTERFACES 


it has made no commitment to actually 
selling it. 

The NeXT computer has proved an elu- 
sive beast to evaluate: although commer- 
cially available to educational institutions, 
there are no evaluation units around. The 
folks at NeXT consider the current version 
a beta release unsuitable for evaluation 

S. 

The NeXT computer includes the 
MACH operating system (which is a virtu- 
al Unix clone), the BSD 4.3 utilities, Dis- 
play PostScript, the NeXTStep window 
server, the Workplace Manager (the win- 
dows control program), and a variety of 
tools to aid in completing NeXTStep/Dis- 
play PostScript applications. 

The resolution on the NeXT computer 
is high, and the images of the GUI 
glimpsed so far are impressive. Looking 
very much like other GUIs, NeXTStep 
adds an enhanced 3-D look and feel, albeit 
only in gray scale for the time being. 
NeXTStep promises to impress—especial- 
ly in combination with other NeXT com- 
puter standard features—including such 
non-graphics-based concepts as a MIDI in- 
terface, a sound subsystem comparable to 
the Amiga’s, and a huge optical disk 
you’re unlikely to outgrow. Furthermore, 
you'll even be able to use the optical disk 
for some full-motion color video, and 
you'll be able to edit the soundtrack. This 
spiffy next-generation stuff is just over the 
horizon. 


SLOW BUT SURE 

So should you run out and buy one of these 
Unix GUIs? That may not be possible just 
yet. Not all of them are shrink-wrapped 
and waiting for you. Based on how your 
needs are met by the current Unix GUIs, 
you may have to hold off on buying the ul- 
timate Unix GUI until it’s available. 

Like most things in the Unix communi- 
ty, the movement to graphical user inter- 
faces has been slow when compared with 
newer operating systems recently arrived 
on the multitasking scene. That’s probably 
a wise course of action, considering 
Unix’s huge installed base (some estimate 
that 65,000 new Unix sites come alive 
each month!). Add in the Unix wars raging 
between AT&T and Sun and the forces of 
the OSF, and such careful maneuvering 
can be understood. But the sleeping giant 
of the Unix user community has awakened 
and is already beginning to embrace pa 


concept of a GUI. 
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Use Avery Laser 
Diskette Labels to customize your 312” & 
514” diskettes from your HP” Apple” and 
other popular desktop printers. 
A special adhesive assures the labels 
won't peel off in your disk drive. 
Ask for Avery Laser Printer Labels for 
314” diskettes (product #5196) and 514” 
diskettes (product #5197) wherever 


computer and office 
supplies are sold. For a A 
free sample pack, call 
1-800-535-3232 ext 30. AVERY 





CIRCLE 204 ON READER SERVICE CARD 


When 30MB just wont do... 


Neagates 51'251 Kamil 
of 40,60 and 80MB drives 


If 80 megabytes just isn't enough to satisfy 
your disc storage requirements, then Seagate's 
5.29" ST251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
G4MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


ST296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate’s own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


SS Seagate 


The first name in disc drives 
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No Frills, 
Few Thrills 


It’s no secret that PC Magazine 
wholeheartedly endorses the 386- 
based PC as the standard machine 
for business computing. The 32-bit 
operation and memory-handling ca- 
pabilities of 386-based PCs make 
them far superior to 286-based sys- 
tems, and Intel's aggressive January 
price drop for the 386SX chip virtu- 
ally guarantees that the 386SX will 
someday replace the 286 as the en- 
try-level business system. 

At present, however, 286-based 
machines still dominate the PC mar- 
ket. The 386 may constitute the fast- 





est-growing market segment, but 
the 286 is still the biggest seller and 
probably will be for some time. 

Why? The answer is price. For 
VGA systems, the average stand- 
ard-configuration price of a 16-MHz 
386 machine is about $1,300 over 
the average standard-configuration 
price of a 12-MHz 286 PC: $4,550 
versus $3,250 (based on figures 
from this roundup and those in the 
January 3] and May 30, 1989, is- 
sues of PC Magazine). 

A 386-minded consultant might 
point out that after factoring in a 5- 


by Mitt Jones 
We still say you should buy a 386, 
but if the budget says no, these 21 12-MHz 
286s deliver passable performance 
for about $500 less than a 386SX. 
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year depreciation and the corresponding 
tax savings, the additional cost of a 386 
machine seems trivial and is more than jus- 
tified by the increase in employee produc- 
tivity. For individual consumers and cor- 
porations alike, however, depreciation and 
tax savings don’t mean much when a PC is 
needed and $2,500 is all the budget will al- 
low. A 12-MHz 286 runs WordPerfect, 
OS/2, and PageMaker far better than a 
steno pad and No. 2 pencil can. 

Intel, Microsoft, and others promise 
that buying a 386 will pay off in the long 
run, even for mundane computing chores: 
32-bit OS/2 Presentation Manager applica- 
tions will bring such great innovations and 
productivity gains that anyone who does 
not join the party will be left out in the rain. 
Even if you share at least some faith in this 
happy vision of tomorrow-computing, you 
must still grapple with the question of how 
far in the future its fulfillment lies. Will 
any machine you buy now still be gasping 
along by the time this new world arrives? 


206 KILLER 
In theory, the 386SX—Intel’s 286 kill- 
er—makes the timing a moot issue. 
Though boasting ali the functionality of 
the 386, including 32-bit internal opera- 
tion, the 16-MHz 386SX communicates 
with the remainder of the system via a 16- 
bit bus, just like the 286. Manufacturers 
therefore should be able to produce a 
386S X-based machine as cheaply as a 286 
machine of the same speed. The price dif- 
ferential between a 286/12 and a 16-MHz 
386SX should be $500 at most. 

That hasn’t happened yet, at least not 


Some vendors continue 
to introduce new 286 
machines; others let 

them rest in peace. 


on a large scale, primarily because of the 
limited supply and original high price of 
the 386SX chip. In January, Intel lowered 
the SX bulk price from the original $165 to 
$89 per chip in quantities of 1,000. (Typi- 
cally, 12-MHz 286 chips cost $20 to $30 
each in like quantities, while 16-MHz 286 
chips sell for $60 to $80.) Intel has also 
stepped up production of its SX chips. 
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12-MHz 286 PCs 


286s: ON TOP FOR NOW 


Among corporate, education, and government PC 


users, the 80286-based system is currently the 


$ ar 
ad 
machine of choice. 
80386/386SX 


8086/8088 


Other 2% 
80386/386SX 


These moves have prompted several ven- 
dors, including Compaq, to reduce the 
prices of their 386SX machines. At least 
one vendor—Club AT—has announced a 
base-configuration 386SX machine at a 
price below $2,000. The trend can only 
continue. 

Do lower SX prices augur the death of 
the 286? Yes—maybe. The 386SX will 
kill off anything within a few hundred dol- 
lars of its price range. 16-MHz and 20- 
MHz 286 machines, which require com- 
ponents just as expensive as those of a 16- 
MHz 386SX, will die a quick death. 

The 286/12 stands a chance, but just 
barely. Any cost incentive the 286/12 can 
legitimately claim results from its slower, 
less expensive DRAM and its less expen- 
sive processor. Assuming that DRAM and 
the 386SX chip itself continue to fall in 
price, the 286/12 cost incentive will con- 
tinue to dwindle. 

Of course, the will of PC vendors also 
affects pricing and availability. Some ven- 
dors, like Compaq, continue to introduce 
new 286 machines and lower 286 prices. 
Other vendors seem content to let the 286 












1988 


PC Markel Share by 
Microprocessor (U.S.) 
Source: Dataquest, 

San Jose, Calif. 


80286 


1989 


Protacied PC Purchases by 
Microprocessor (U.S.) 
Source: Computer 
Intelligence, La Jofla, 
Caltf. 


rest in peace. Advanced Logic Research 
recently began shipping a 386SX priced at 
$1,795, the same price as its 12.5-MHz 
286. It subsequently discontinued the 286 
rather than lowering its pnicetag. Whether 
the move resulted from a real concern for 
the buyers’ best interests, the desire to be 
viewed as a forward-looking company, 
pressure from Intel, or a combination of 
these, the end result is the same. 


THE BOTTOM LINE 

What does it all mean? It’s simple: whether 
or not you share Intel’s vision of a 
386/386SX world, there will be a time, 
soon, when pricing and present-day per- 
formance alone will justify acceptance of 
the 386SX as the entry-level business ma- 
chine. It may not happen overnight, but it 
will happen. In the meantime, the 286/12 
remains an attractive entry-level op- 
tion—if you’re prepared to live with its 
limitations for years to come. 

If money is no object, buy a full- 
powered 386-based machine. If you can’t 
stomach 386 prices, try a 386SX. By the 
time this issue hits the newsstands, you 


Whether you’re agonizing over the 
286-versus-386 issue or simply trying 
to decide which 286 to buy, upgrade 
considerations should play a major role 
in your purchasing decision. Just how 
far into the future a 286 machine will 
take you depends on which machine 
you buy and how much money you're 
willing to pour into it later. 

First, even if you’re banking on the 
286’s ability to run OS/2 to carry you 
into the future, you’ll need to plan on 
buying plenty of RAM. OS/2 requires a 
bare minimum of 2.5 megabytes, and 
you’re much better off with 4. 

That being the case, the maximum 
amount of RAM a system’s mother- 
board will accommodate becomes im- 
portant: while memory added through 
expansion cards is limited by the speed 
of the bus—8 MHz, or perhaps even 6 
MHz—motherboard RAM flies along 
at a full 12 MHz, often with zero wait 
states. The amount of motherboard 
RAM may mean the difference be- 
tween being able to live with your 12- 
MHz 286 or having to cough up the 
dough for a faster machine. 

Another feature to look for is LIM 
4.0 capability. The latest chip sets by 
Chips and Technologies, Suntac, and 
VLSI Technology have the memory- 
handling features necessary to imple- 
ment LIM 4.0 fully, using all that ex- 
tended memory on your motherboard. 

Of course, when it comes to system 
upgrades, the number of drive bays and 
expansion slots always rates as an im- 
portant consideration. Several of the 
machines in this roundup sacrifice a 
few slots and a drive bay or two for the 
sake of aesthetics or to conserve desk- 
top space. Think seriously about what 
your future needs may be before you 
opt for one of these models. 

What recourse will you have if you 
find you jusi can’t live without a 386? 
The 386SX’s 16-bit extemal data path, 


should be able to find a few attractive 
deals, and you'll buy with the security of 
knowing you’ re ready for whatever ‘‘killer 
apps’’ tomorrow has in store. 

But if your decision is between buying 
a 286-based machine and not buying at all, 
or if you honestly don’t care about the 
wonderful applications the 386 promises 


12-MHz 286 PCs 


HOW FAR 
CAN THEY GO? 


by Mitt Jones 





as well as its relatively low cost, makes 
it a natural for 286 upgrades, and sever- 
al vendors have announced or are al- 
ready shipping upgrade products based 
on the 386SX. 

The Cumulus 80386SX card, which 
should be shipping by the time this is- 
sue makes it into print, promises to be 
among the most dependable and least 
expensive of the lot. With a list price of 
$595, the card measures less than 3 
square inches and plugs directly intothe 
286 socket, simply replacing the 286 
with a 386SX microprocessor and ef- 
fecting the necessary translation. Cu- 
mulus reports that it will support all 
three 286 socket standards: PGA, LCC, 
and PLCC. The company also plans to 
offer an adapter that accommodates an 
80387SX math coprocessor. Everex is 
offering a similar, $699 386SX daught- 
ercard that works only with the Everex 
Step 286-12. 

Neither of these cards will increase 
your system's clock speed or make 
standard applications run any faster; 


to inspire, then take the plunge. The 286 
has been the mainstay of business comput- 
ing for some time now, and the 386 and 
386SX haven’t caused it to run any slower. 


AMATTER OF PRIORITY 
Should you decide to buy a 12-MHz 286, 
your first item of business should be deter- 


though rated at 16 MHz, the 386SX can 
run only as fast as the system that drives 
it. What these cards will dois allow you 
to mun all the software you could run on 
a 386, including Windows/386 and 
Paradox 386. 

Taking a slightly different approach, 
SOTA Technology promises a solution 
that will both replace the 286 with the 
386SX and mun the 386SX at a higher 
clock speed. The product, planned for 
fourth-quarter shipment, will comprise 
a 16-bit adapter with a 20-MHz 386SX 
processor and 16K static RAM cache 
(upgradable to 64K), according to 
SOTA. It will also contain a socket for 
the 80387SX. The PGA-socket version 
will retail for $695, and the LCC/PLCC 
version will list at $795. The company 
claims performance gains of 300 per- 
cent for an 8-MHz AT and 200 percent 
for a 12-MHz machine. 

You might even opt for one of the 
386 accelerator boards that have been 
on the market for a good while. Intel’s 
popular Inboard 386/PC does not sup- 
port 12-MHz 286 machines, but the 
$1,799 PC-Elevator 386, by Applied 
Reasoning Corp., and the $1,299 Jet 
386, by Orchid Technology, do. Both 
run at 16 MHz, and both include 32-bit 
RAM to optimize performance. 

Of the three basic approaches—a 
simple 386SX plug-in card, a 386SX 
accelerator, and a 386 accelerator— 
using a 386SX plug-in card should 
prove by far the most trouble-free. Just 
make sure the machine you buy has a 
socketed processor. 

Does it make sense to buy a 286 now 
and add a 386SX adapter or 386 accel- 
erator later? Not really. Even with one 
of the inexpensive adapters, you'll 
spend more on the 286 system and 
board together than you would have 
spent on a 386SX. If you're determined 
to buy a 286, however, rest assured that 
upgrade options are out there. a 


mining what’s most important to you in a 
machine. How you rank the importance of 
several factors—compatibility, economy, 
speed, and service—will largely deter- 
mine which machine you should buy. No 
one machine offers the best of all, but sev- 
eral provide good overall performance. 
Compatibility involves much more 
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than simply which BIOS each machine 
uses. Some vendors write their own 
BIOSs, but most machines use either the 
AMI, Award, or Phoenix BIOS. While 
Phoenix enjoys the best reputation for 
compatibility, BIOS makers and large PC 
vendors alike have had plenty of time by 
now to fine-tune their code. Be it the 
Award, AMI, Compaq, or Everex BIOS, 
you shouldn’t have to worry about BIOS 
incompatibilities. 

Similarly, most of the machines we 
looked at here are based on one of a hand- 
ful of 286 chip sets—from Chips and 
Technologies, Faraday (a subsidiary of 
Western Digital), Intel, Suntac, or VLSI 
Technologies. While no battery of tests 
can try compatibility as effectively as 
months of real-world use, all of the mach- 
ines—including those based on the Sun- 
tac, a relative newcomer—performed 
flawlessly on PC Labs’ tests. 

The biggest area of uncertainty lies in 
the machines’ compatibility with older ex- 
pansion boards designed to work with 
PCs, XTs, or early ATs. One indicator is 
bus speed. If you intend to nun older ex- 
pansion cards, you should consider buying 
a machine that can run the bus at 6 MHz. 
Several of the machines build bus-speed 
switching into the turbo switch, which is 
primarily a processor speed control, or let 
you choose among two or three alternative 
bus speeds by setting DIP switches or 
jumpers on the motherboard. Such flexi- 
bility of control allows you to find the top 
speed at which your expansion cards will 
operate properly. 

Expansion-card compatibility also in- 
volves more-complicated issues, such as 
how machines handle memory-refresh cy- 
cles. Compaq and a handful of other man- 
ufacturers have gone to great lengths to en- 
sure compatibility with every expansion 
card ever to grace the bus of a PC, usually 
at the cost of performance. If you won’t be 
moving old cards into your new machine, 
the performance sacrifices do nothing but 
slow you down. 

At the opposite end of the spectrum, 
some of the fastest machines to make their 
way into this roundup were also the least 
expensive, built by assembly houses using 
low-cost, high-performance motherboards 
and brand-name components. The Desti- 
ny, MultiMicro, and Telemart machines 
fit this description, and each is based on 
the Suntac chip set. Will you have expan- 
sion-card compatibility problems with 
these machines? Probably not, but if it’s 
that important to you, you should probably 
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COMPUTERS 


look elsewhere or choose a machine with a 
30-day money-back guarantee. Again, 
you must set your priorities. 

Finally, a word about mail-order PCs. 
Some mail-order vendors, such as Com- 
puAdd, Dell, and Northgate, have been 
around for so long and have eamed such 
excellent reputations for quality and ser- 
vice that their machines are as safe a buy as 
anything. The machine components are 
the same, month after month, and the doc- 
umentation, technical support, and service 
are tops. 

On the other hand, there are bargain- 
basement assembly houses that build their 
PCs from whatever motherboard and 
name-brand components are cheapest that 
week and then ship the PC with documen- 
tation that is meager or altogether inaccu- 
rate. These machines deliver the best bang 
per buck around, and they will probably 
Tun just fine. But it’s also likely that you'll 
spend inordinate amounts of time trying to 
decipher the documentation, get the cover 
of the flimsy case back on, or reach a tech- 
nical support person to find out which 
jumper controls what. If you love to tinker 
with your PC, you'll love these machines. 
If you expect your PC to be a trouble-free 
servant rather than a hobby, go with a 
more established, more conventional ven- 
dor. The reviews in this issue, as well as 
those in the January 31, 1989, issue, 
should give you a good feel for what sort of 
quality, documentation, and service you 
can expect from each vendor. 


THE LINEUP 

This roundup encompasses a field of 21 of 
the latest desktop 12-MHz machines, in- 
cluding Compag’s new Deskpro 286e. For 
obvious reasons, machines we reviewed in 
the January 31 issue—including machines 
by Dell, Zeos, and others, as well as the 
Austin and Northgate Editor’s Choices— 
are not reviewed here. But we have made 
every attempt to keep these machines in 
mind during the evaluation process. Some 
of the vendors we contacted, including 
Amstrad, Gateway 2000, and Twinhead, 
failed to send machines, although we con- 
tacted them well in advance of the dead- 
line. Other manufacturers are not repre- 
sented either because, like Tandy, they do 
not offer a 12-MHz machine, or because, 
like Zenith with its new Z-286 LP/12, they 
were not shipping at the time of our test- 
ing. As usual, we eliminated vendors who 
are active only as original equipment man- 


ufacturers (OEMs) or who sell strictly to 
value added resellers (VARs). 

If there is an obvious common thread 
among the machines reviewed here aside 
from their speed, it is their size and appear- 
ance. Nearly every machine occupies less 
desktop space than the power-user ATs of 
old; and manufacturers seem to be acquir- 
ing a regard for aesthetics, if only because 
buyers are demanding nicer-looking PCs. 
However visually appealing the new chas- 
sis may be, the important question is to 
what extent these machines can be upgrad- 
ed and how. We address that issue both in 
the individual reviews and in the sidebar 
‘*How Far Can They Go?”’ 

As you examine the features table and 
reviews that follow, remember that in any 
purchasing decision no factor is more im- 
portant than your own needs and prefer- 
ences. Also keep in mind that the prices 
cited for each machine are suggested list 
prices. While mail-order vendors typically 
advertise a price and stick to it, other com- 
panies often list an inflated price and offer 
discounts to dealers and large accounts. 
The actual selling price can be 30 percent 
lower than the list, depending on the com- 
pany and dealer. 





About this time last year, the Arche Rival 
286 got our attention—and an Editor’s 
Choice—for its 2-year warranty, attractive 
small-footprint design, and overall quality 
and value (‘‘The Niche Factor: Nine ATs 
Compete for Market Share,”” July 1988). 
With its latest 12-MHz entry, the Arche 
Triumph 286, Arche Technologies puts 
the same assets to work in a still smaller, 
faster, and less expensive package. The 
base configuration, which includes 512K 
RAM and monochrome monitor, carries a 
list price of $1,495—$300 less than the 
Arche Rival 286. 

Based on Arche’s own motherboard, 
which employs a VLSI Technologies chip 
set, a socketed Intel processor, and 
Phoenix ROM BIOS, the Triumph speeds 
along with zero wait states at 12 or 6 MHz, 
as selected from the keyboard. Our evalua- 
tion unit came with the motherboard’s 
maximum of IMB of 100-nanosecond 
256-kilobit DIPs. Like most system manu- 
facturers, Arche buys 100-ns. chips and 










When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But wed much rather 
see your money go to 
somebody who deserves 
it alot more. 

You. 

So we give youa 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead show- 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386” 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 


SEND AWAY FOR 
YOUR VERY OWN 
COMPUTER STORE. 
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But there's a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 








Xerox Corporation. 
If you read our ad in the 
back of this magazine, 

it will tell youa lor 
more about the systems 
we offer. And the service 
we put behind them. 

So if you'd like a much 
more intelligent way to 
buy a personal computer, 
have a look at our ad. Or 
call us at 800-426-5150, 
Or send us the card on 
this page. 

And we'll send the 
best computer store 
you've ever seen. 

One you don't have to 
set foot in. 


DELL 


COMPUTER 
CORPORATION 
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The Arche Triumph 
286 manages to fita 
lot of power and 
ribbon cable into 
cramped quarters. | 
Our standard 
configuration of VGA | 
and a 40MB hard 


disk costs $3,359. 





runs bum-in tests on them to weed out 
those that won’t mun at zero wait states. 

The 1/0 bus runs at 8 and 6 MHz, de- 
pending on processor speed. The Tri- 
umph’s performance on certain PC Labs 
tests also indicates that the machine incor- 
porates refresh cycles at 8 MHz to accom- 
modate most older expansion boards. 

The Triumph chassis measures a trim 
4.25 by 16.25 by 15.75 inches 
(HWD)—not the lowest-profile machine 
reviewed here, but low nonetheless. The 
front panel provides front access to two 
half-height drives—one full-width and one 
34-inch. System controls comprise a key- 
board lock and recessed reset button, as 
well as power, turbo, and disk-access indi- 
cators. The power switch is relegated to 
the rear panel of the chassis. 
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In stark contrast to the neat, almost va- 
cant look of the Sunrise 286/12 (another 
low-profile machine reviewed in this 
roundup), the inside of the Triumph is dis- 
orienting when you first remove the sys- 
tem cover. Ribbon cables cross over from 
the drive controller, and everywhere you 
look you see more cables, unfamiliar 
brackets, and little free space. The compo- 
nents aren't difficult to reach once you’ve 
poked around a bit, but there’s not much 
free room, especially with fully-loaded ex- 
pansion slots. 

The I/O bus, which rises vertically from 
the left edge of the motherboard, provides 
five horizontal slots—three 16-bit slots on 
its left side and two 8-bit slots on its right. 
However, if you get the machine with its 
standard configuration of two serial ports 
and one parallel port, you'll find that one 
of the 8-bit slots is unusable: though the 
port controller is integrated into the moth- 
erboard, the rear panel has room for only 
one port, forcing two of the ports to occupy 
one of the 8-bit-slot openings. 

An Adaptec controller capable of sup- 
porting two hard disks occupied one of the 
three 16-bit slots in our evaluation unit, 
and an 8-bit VGA card—stamped MIR- 
AVGA and offering both analog and TTL 
connectors—occupied another. 

Arche can brag about a bit of clever de- 
sign work when it comes to squeezing the 
three half-height drives into this machine. 
An optional 34-inch drive (hard or floppy 
disk) mounts in a removable saddle that 
bolts to the top of the drive-bay housing on 
the right and the I/O bus support brace on 
the left. It may not sound like ingenious 
design, but to remove the drive you simply 
unscrew four easy-to-reach screws. 

The disk drives in our evaluation unit 
were a 28-millisecond 44MB Micro- 
science hard disk, a TEAC 32-inch and a 
NEC 5%-inch floppy disk drive. The sys- 
tem’s 150-watt power supply provides 
four leads. 

Other equipment included an Arche 14- 
inch VGA monitor and a 101-key En- 
hanced keyboard. The VGA adapt- 
er/monitor combination performed well 
during testing, maintaining a consistent 
screen size when jumping to new graphics 
modes. If you want 16-bit speed, howev- 
er, you should opt for another adapter. 
And the keyboard was solidly built but 
may not be clicky enough for hard-core 
IBM keyboard fans. 

Arche provides DOS 3.3, Ontrack 





Arche Triumph 286 

Arche Technologies Inc., 48881 Kato Rd., 
Fremont, CA 94539; (800) 422-4674, (415) 623- 
6100 

List Price: With 512K RAM, 1.2MB 51-inch or 
1.44MB 31-inch floppy disk drive, monochrome 
monitor, DOS 3.3, $1,495; with 1MB RAM, 4OMB 
hard disk, VGA monitor, $3,359; with 1.2MB 51 
inch and 1.44MB 3'inch floppy disk dives, 
$3,528. 

In Short: A solidly built, zero-wait-state machine 
that boasts a 2-year parts-and-labor warranty. Its 
small number of expansion slots and 1MB 
maximum motherboard memory limit ts: 
appications 
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Computer Systems’ Disk Manager, Ver- 
sion 4.0, and Arche Fastlane, a relabeled 
version of PC-Kwik, with every machine. 
The Arche documentation is not terribly 
generous with technical information, but it 
is well written and illustrated and does a 
nice job with the basics. 

On the one hand, the Arche Triumph 
286 is a wonderful little PC. The chassis 
feels solid, the system as a whole looks 
good and fits nicely on a desktop, and the 
system’s performance is good, if not 
breathtaking. The unusually confident 2- 
year warranty (18 months on the monitor) 
doesn’t hurt, either. 

On the other hand, this machine leaves 
you very little room for growth. The moth- 
erboard accommodates a maximum of 
only 1MB of RAM, and the I/O bus gives 
you only two slots to play with once the 
hard disk controller, video adapter, and 
standard ports are installed. These limita- 
tions make it difficult to recommend this 
machine for use as anything but a limited 
network workstation. 


COMMODORE BUSINESS 
MACHINES INC. 


Commodore PC40-III 


by Bruce Brown 


Commodore Business Machines has been 
in the PC business since the late 1970s. 
While most people in the United States as- 
sociate Commodore with home comput- 
ers, the company’s business-oriented divi- 
sion sold powerful computers through the 
early eighties. In Europe, Commodore has 
continued to sell in the business world, but 
only recently has this company made a sig- 
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Funk Software continues 
to forge Sideways. 


Let Sideways take your printouts to new widths. 

Each day, more people turn to Sideways” for printouts ol nearly 
everything that's too wide for a printer. No wonder. 

Nothing's as fast or easy. And nothing makes greatdooking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer lar into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work ol those wide 1-2-3” printouts, 


New Sideways version 3.2 runs right inside 1-2-3. 
Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony? So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Right from 
your Lotus session. Just select Sideways from your 
Lotus menu, highlight a range and print. 
Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it all from Sideways menus 
that look and act just like Lotus itself. 


Sideways leaves no text un-turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from “minuscule” to 
“mammoth.” Print bold, underlined or expanded—whatever your 
software can create. 

New Sideways Version 3.2 for the IBM° PC and all popular dot 
matrix printers, as well as the LaserJet Plus/Series Il. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever, Sideways is the only way to go. 


Special Upgrade Offer! 
Just send us your current Sideways program disk S FT 


along with $20. We'll send you new Sideways ver- 
sion 3.2 right away. WARE 
i i eee eee 


1 Side us | 


C1 Please send me copies of new Sideways version } 
CO Please send me a Sideways version 3.2 upg fo 
















i 
6 
: 
Hy 
i 
t 
wats Ma (a 
U heeates ean & 
2 
ft 
t 
‘ 
e 
i] 
2 
t 
i 
4 
5 





Funk Soltware, 222 Third Street, Cambridge, MA 02142 
© 1988Funk Software. The Worksheet Utilities is a trademark of Funk Software. 
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HP LaserJet Power Users: 


Maximize your ' printer‘ s power with a 
Super ie " from a Engineering! 





“IQ's cartridges surpass everything else on 
the market. They have the best and richest 
selection of well-drawn fonts, plusa full 


But if you use your laser printer with its meager 


aser printers are fast and remarkably versatile... 
lf built-in fonts, you haven't tapped your printer's 


power. Don’t settle just for soft fonts and their inconvenient set of drivers, superb workmanship, and 
downloading delays or for a cartridge with only a few fonts. excellent compatibility. The ne plus ultra of 
Instead, use a Super Cartridge to boost your printer produc- font cartridges.” 

tivity to the maximum. You'll benefit from the highest quality ie . ee ’ ; 
printing, the highest compatibility (IO Engineering cartridges IQ Engineering's Super Cartridge 2 contains 
work with all other standard cartridges or soft fonts) and the all the LaserJet fonts most people will ever 
broadest selection of fonts available in cartridges — not just one need for correspondence, presentations, 

or two typefaces. spreadsheets, and even elaborate desktop 


eee ee publishing. Fonts and workmanship are 
SUPER CARTRIDGE 2, “Editor's Choice tee, © (3699) equally excellent.” 


Designed for the HP LaserJet 11, 11D and 2000, the Super Cartridge 2 
offers the widest variety of fonts available in a single cartridge. 
© 17 typefaces, 4 to 30 points in size 
© International, math, technical, saree and legal symbols 
(Standard Roman-8 and IBM-PC symhol sets comhined} 


° pepe fonts (landscape identically availahle for $749 or a 
ler set for $399) 


SUPER CARTRIDGE 2WP ($349) 
Designed for WordPerfect and all Desktop Publishing applications, the 
Super Cartridge 2WP is compatible with the HP Laserjet Il, IID and 2000. 

© Scaled sizes from 6 to 24 points — including the useful 11 point size 

© Highest quality fonts and works with all other applications 

© Fully upgradahle to the Super Cartridge 2 ($350) 


SUPER CARTRIDGE 1, “Best of 1988” ($399) 


—PC Magazine, January 17, 1989 
Fully compatihle with all models of the HP LaserJet family, the Super 
Cartridge 1 was the first product to comhine fonts from all standard font 
cartridges in a single cartridge. 
© All proportional fonts, portrait and landscape 
© 14 and 16 point presentation fonts 
© Linedraw, legal and math fonts 


—PC Magazine, June 13, 1989 





SUPER CARTRIDGE 1, Enhanced (599) 
Compatihle with all models of the HP LaserJet family which acce 
dowatbedate fonts, the Super Cartridge 1 Eheond sapere CALL NOW 408=-734-L161 
fonts found in the Super Cartridge 1 with over 100 soft fonts. © for a free product catalog with font samples 
© All tax cartridge and legal fonts, har codes and OCR-B © for a copy of the PC Magazine review 
© 24 and 30 point presentation fonts © to order or for a dealer near you 
© Full Roman-8 symbol set with al! 
Buropean language characters ea prree er epe cS 


1Q ENGINEERING 


The Super Cartridge * From IQ Engineering © The Intelligent Choice 
w 9 Engnecing 86 Vel Drie» San Calo 208 0) 73415, 
Seper Corwredge snd K) Kngunerrang are trademarks of K] Raginrcrag, 
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Commodore PC40-III 


The 19-ms. 40MB 
Quantum hard disk 
and controller 
combination used in 
the $2,595 F 
monochrome VGA 
Commodore PC40- 
Ill was co-designed 
with Commodore for 
high performance. 





nificant return to the domestic market. The 
Commodore PC40-III, Commodore’s 12- 
MHz AT-class machine, has a small case 
and comes with lots of fine, standard 
equipment at a reasonable price. 

The basic PC40-III includes 1MB 
RAM, a 40MB [9-millisecond hard disk 
with special high-transfer-rate controller 
circuitry, a 1.2MB 54-inch floppy disk 
drive, one serial port, one parallel port, a 
mouse port, an RGB port, and an RCA 
jack for an external speaker. VGA circuit- 
ry controlled by Paradise chip technology 
is built into the motherboard. All of this, 
plus DOS 3.2 and GW-BASIC, costs 
$2,395. Commodore doesn’t yet sell a col- 
or VGA monitor; the black-and-white- 
screen monochrome monitor that was sup- 
plied with the system that we tested raises 
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the price of the package by $200. 

The PC40-III’s case measures 6 by 14 
by I5 inches (HWD). There is room for 
three drives, two of which have exposed 
fronts. There are four full-length expan- 
sion slots—three 16-bit and one 8-bit—all 
of which were vacant in the test machine. 
The power supply is rated at 112 watts, 
which is adequate for what it could poten- 
tially have to run. 

The system can be set to run at 6, 8, or 
12 MHz, all with one memory wait state. 
Early units coupled expansion bus speed to 
the system speed, which made it tricky to 
buy add-on boards if you were going to use 
the system at 12 MHz since some cards 
won’t run that fast. The current version 
limits bus speed to 6 or 8 MHz. 

Commodore makes its own mother- 
board and uses its own ROM BIOS with 
setup in ROM, which includes an Auto- 
config function to recognize major add- 
ons. The 286 chip set is by Faraday. The 
standard 1MB of RAM is the maximum 
that will fit on the motherboard; if you 
want more, you must purchase a memory 
expansion card. Commodore does not use 
memory interleaving or RAM shadowing 
on this machine. 

The hard disk and circuitry on the 
PC40-III merit special mention. The 19- 
ms. 40MB unit is manufactured by Quan- 
tum and has integrated controller circuitry. 
Rather than using the standard ST-506, 
ESDI, or SCSI interface, this drive has 
what’s called an AT-Interface. The drive is 
optimized for a higher-than-standard data 
transfer rate, but its controller circuitry 
makes it look like an ST-506 drive with 
MFM (Modified Frequency Modulation) 
coding to all software that calls for it. The 
aim of this special drive/circuitry combina- 
tion is improved performance, but it 
doesn’t always show. 

The PC40-III’s video, processor, and 
memory benchmark test scores are no bet- 
ter than average, while the hard disk scores 
are unusual. The small-record DOS File 
Access test score is the slowest in this 
roundup, but the BIOS Disk Seek test 
score is the third-fastest. Smaller records 
are accessed much slower than large rec- 
ords, reflecting the advantage of the 32K 
hard disk cache. 

In practice, if you use this machine in a 
small-record situation, such as transaction 
processing, it may not be too fast com- 
pared with others. But in large-record ap- 
plications such as document-oriented word 


Commodore PC40-il! 

Commodore Business Machines Inc., 1200 
Wilson Dr., West Chester, PA 19380; (800) 627- 
9995, ext. 600; (215) 431-9100. 

List Price: With 1MB RAM, 40MB hard disk, 
1.2MB 5¥inch floppy disk drive, VGA circurtry on 
the motherboard, DOS 3.3, and GW-BASIC, 
$2,395; with monochrome VGA monitor, $2,595 
In Short: Commodore's standard PC40-III 
comes fully equipped except for a monitor. This 
computer's performance ts enhanced by a fast 
hard disk, and its pnce compares well with all but 
the most aggressive mail-order houses. Skip its 
monochrome VGA monitor and buy color 
elsewhere 
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processing or manipulating huge spread- 
sheets (both more appropriate for this com- 
puter than transaction processing), the 
PC40-III’s performance should make you 
smile. 

Commodore makes its own keyboard, 
a typically arranged 101-key design with a 
noticeably dead feel. 

The Commodore PC40-III is sold 
through dealers, not by mail, and it is ser- 
viced at any of over 700 authorized dealers 
or service centers. A 1-year parts-and- 
labor warranty comes standard. 

Although Commodore may have an up- 
hill fight for recognition as a business PC 
vendor in this country, the PC40-III, wide- 
ly available and heavily discounted, is a 
good performer and a good deal. 





Compaq Computer Corp. was the first to 
market an 80386-based computer and cur- 
rently is a market leader in that realm of 
higher-end computers. Compaq hasn’t 
grown by being stupid, however, and its 
newest 80286-based computer, the Com- 
paq Deskpro 286c, is its bid to stay active 
in the profitable 80286 market. The small- 
footprint Deskpro 286¢ takes its place be- 
side the full-sized Deskpro 286, which 
Compaq continues to sell for those who 
want a full-sized box. 

The Deskpro 286¢ looks like Compaq’s 
Deskpro 386/20e because many of the 
parts are the same. The 286 machines are a 
relative bargain, however, with a floppy- 
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disk-drive-only Model | priced at $2,699, 
a 20MB-hard-disk Model 20 at $3,199, 
and the 4OMB Model 40 costing $3,599 
($4,448 with VGA monitor and DOS 
4.01). The floppy-only version costs 
$2,500 less than the corresponding 
386/20e, which lists at $5,199. You save 
even more with the 40MB version of the 
Deskpro 286¢, which is a full $3,000 less 
than the $6,599 386/20e with 40MB hard 
disk. If you can live with 286 power, 
you'll save lots of money. 

The Deskpro 286e is nominally a 12- 
MHz machine. The CPU is rated at 12 
MHz, but it actually runs a bit slower, at 
11.8 MHz. Compag added an extra mem- 
ory refresh cycle in the interest of compati- 


While the Compaq’s 
processor, memory, and 
hard disk speeds are only 
passable, the video 
is exceptional, thanks 
to built-in 16-bit 
VGA circultry. 


bility, exacting a minor toll on overall sys- 


tem performance. Memory runs with one 


wait state. 

The Deskpro 286e measures 6 by 15.75 
by 15 inches (HWD). Many standard fea- 
tures are built-in on the motherboard, al- 
lowing reasonable expansion within a 
small-cased machine. Standard compo- 
nents include IMB of RAM, one parallel 
and one serial port, a mouse port, drive 
controllers, and a 16-bit VGA controller. 


None of these accoutrements use any of 


the four 16-bit AT-style expansion slots. 
The expansion bus runs at a normal 8 MHz 
for compatibility. 

One extra 16-bit slot is reserved for a 
proprietary memory expansion card, 
which if fully loaded can bring the Desk- 


pro 286¢ up to 13MB of 16-bit memory 
without using a standard slot. The memory 


slot trucks along at the full 11.8-MHz sys- 
tem speed. 

You can add a variety of storage de- 
vices to the Deskpro 286e. The test ma- 
chine came packed with the standard quar- 
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Rag 12-MHZ 286 PCS: SUMMARY OF FE 


at 
| 


The following commentary analyzes some of 
the terms in this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand coiumn ol the table. 


Basic configuration This pnce represents 
the most stripped-down machine the vendor 
will sell, typically including 1MB RAM, one 
lloppy disk drive. and serial and parallel ports. 


Hard disk options The available hard disks 
are tdentilied in terms ol their storage 
capacity. Each disk uses an ST-506 interface 
except as otherwise indicated (see disk 
controller interface/encoding, below). The 
number ol different hard disks the vendor 
offers for a machine 1s often indicative of how 
much customizing is available. 


Standard contiguration For the sake of 
pnce comparisons, our “standard” 
configuration normally includes 1MB RAM, a 
40MB hard disk, at least one floppy disk 
drive, a VGA monitor, at least one parailel 
and one senal port, DOS, and a keyboard. 
Because the closest approxtmation of our 
standard package may differ from this 
conliguration, the price of each system is 
lollowed by the total RAM (il other than 1MB), 
the size ol the hard disk (if other than 40MB), 
and any other departures from our 
specilication. 


Tested configuration The specifications of 
the evaiuation units depend on what 
configuration each manutacturer hes sent us 
(based on our guidelines). 


Bus clock speeds Sus speed becomes 
more important as computers run at faster 
clock speeds. A computer's bus speed may 
actually be too tast lor expansion cards, most 
of which operate at 8 or 10 MHz. Time-out 
periods, sometimes called wait states, are 
often used to slow down the bus. 


Disk controller inlerface/encoding Several 
interfaces are used to control the way data ts 
translerred Irom the hard disk to the 
computer. The most common disk interface 
standard is ST-506/412, used in the IBM PC- 
XT and PC AT. Two other common data 
transfer interfaces are SCSI (Small Computer 
System Interface) and ESDI (Enhanced Small 
Device Interface). Both SCSI end ESDI 
require spectal hard disk controllers and 
cannot run off existing PC-XT or PC AT 
controllers. 

Disk encoding techniques currently 
include RLL (Run Length Limited) and the 
older MFM (Moditied Frequency Modulation) 
scheme. All data is encoded onto and read 
from your hard disk as a series ol polanty- 
reversing bits representing ones and zeros. 
Nine such bits would be needed to store 12 





bits of data in MFM format, and only six 
polanty changes are required with RLL formet; 
thus, MFM takes more space than RLL but 
provides a more stable environment and is 
more commonly used. ST-506 technology, for 
instance, uses the MFM encoding scheme. 


BIOS version and date The BIOS date is 
important to those planning to use 31/2 -inch 
disk drives. Early BIOS versions cannot 
handle this format. 


Memory chip type Kb and Mb reler to 
kilobits and megabits, respecttvely. 


Chip packaging Memory chips come ina 
vanety ot styles: DIPs, SIPs, and SIMMs. The 
Dual In-line Package (DIP} is the traditional 
buglike computer chip sprouting 8, 14, 24, or 
even 40 of more metal legs (evenly divided 
between nght and left sides). Single in-line 
Packages (SIPs) are single-peckage arreys of 
computer chip logic assembled so that all 
connecting legs are in a straight line, like the 
teeth on a comb. 

Single In-line Memory Modules (SIMMs), 
on the other hand, are individual logic devices 
that are installed on their own small circuit 
board, creating e component module that can 
be plugged into a larger device. Their physical 
arrangement duplicates the integrated 
structure of a SiP but allows for the possibility 
ot replacing an individual memory component 
if necessary. 

All ot the computers in this features table 
use dynamic RAM chips (DRAMs). These cost 
less and are more common than static RAM 
chips (SRAMs), but they also yreid slower 
performance. 


interleaved memory CPU speed is usually 
faster than memory speed. Interleaved 
memory increases processing speed by 
Splitting the memory into two or more portions. 
The CPU then sends information to a section 
at a tima, allowing one section to process 
while another receives data. 


Shadow RAM Shadow RAM is a technology 
that loads system BIOS and/or video BIOS 
directly into last RAM on boot-up ot the 
computer. The BIOS then operates much 
faster. 


FCC certification ctass Two classes ol FCC 
(Federal Communications Commisston) 
approval may be given to computers: Class A 
and Class B. These classes concem levels of 
radio-frequency interference. With Ciass A 
approval, a computer may be Operated in a 
business locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near radios and 
television sets. 


CONTINUES 


What we lost in pounds 
we gained in power. 


When the readers of PC World 
magazine once again voted our 
lightweight T3100 “Top Laptop,’ 
we were flattered. 

And when PC Week gave it 
their Corporate Satisfaction Award, 
we were equally honored. Everyone 
seemed to agree it was perfect. 

Except us. Because we believe 
theres always room for improve- 
ment, we made a few not-so-minor 
adjustments to what's always been 
our most popular machine. 

First, we reduced its weight by 
nearly two pounds and renamed it 
the T3100e. (The “e.’ by the way, 
stands for enhanced.) 

Then we increased its speed 
from 8to12 MHz and gave it a new 
20MB hard disk with an access 
rate that’s three times faster. 

Finally, we improved its versa- 
tility with an IBM-compatible ex- 
pansion slot that lets you access 
LANs, mainframes and more. 

All of which leads to one very 
powerful conclusion. 

Our loss is definitely your ae 

information call 1-800-457-7777 Toshiba 


Por more 
are Cocbed Oy Oe Escape tonal Gare eri pace va 
required). [BM trademark of International 

Business Machines 


T31006: 12MHz 286 wit 
pen olarak TBM i sot Un 20MB hard th 


Hi display, 144MB 3%" diskette oom 


In Touch with Tomorrow 


TOSHIBA 


‘Teshiba Amenca Inc., Information Systems Division 
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BASIC CONFIGURATION 
List price 

RAM 

Floppy disk drives 

Hard disk options (MB) 


Number of driva baya 
Software included 


Slots 


Stots fraa with hsrd and 
floppy drivaa, vidso, two serial 
and ona parallai port instslled 


Monitor 


Powar aupply (watta) 
Kayboard cabla langth (inches) 
STANDARD CONFIGURATION 
List price 

TESTED CONFIGURATION 

Liat price 

Teated configuration Inciudaa 


Microprocessor clock apeeds (MHz) 


Bus ciock speeds (MHz) 
Wait statea 

Disk controllar manufacturer 
intarfaca/ancoding 

Drivaa handled by controller 


BIOS varsion and data 


Systam board msnufscturer 
286 chip sat manufacturer 


MEMORY SPECIFICATIONS 
Memory chip type 

Chip packaging 

RAM chipa 

Intariaaved memory 
Shadow RAM 


Maximum RAM on motherboard 


Maximum total aystem RAM 
OTHER 
Warranty 


FCC certification class 
Password security 


@ Yes ~ No 





Flaah 286-12 
National 
MicroSystems 
Inc. 


$699 

512K 

1.2MB 

20, 40, 80, 100 


§ 
None 


Two 8-bit, 
six 16-bit 


5 


None 


200 
90 


$1,949 


$1,749 

1MB RAM, 1 2MB 
floppy disk dnve, 20MB 
hard disk, VGA monitor, 
DOS 3.31 

8,12 

8 

0,1 

Westsm Digital 
ST-506 (MFM) 


Two floppy and two 
hard disk drives 


AMI 286 BIOS, 
Version 1.02 
(November 1987) 


ATronics 
International 


G2 


256Kb 
DIP 
DRAM 

° 

Oo 
4B 
16MB 


1 year; 30-day 
money-back 
guerantee 


B 
(o) 
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12-MHZ 286 PCS: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


CPU 286/12 
Daatiny 286 Computer 
Destiny Products 
Computers. United 
$875 $895 
512K 512K 
1.2MB or 1.44MB 1.2MB or 1.44MB 
20, 40, 60, 80, 20, 40, 66, 72, 
120; ESDI- 90, 107, 150, 330 
160, 325 
5 5 
LIM 4.0 None 
Two 8-bit, Two 8-bit, 
six 16-bit six 16-bit 
5 gi 
None None 
200 200 
72 84 
$2,610 $2,272 
$3,533 $2,359 


2MB RAM, 1 2MB floppy 1MB RAM, t 2MB floppy 
disk dive, 40MB hard disk, 
VGA monitor, DOS 4 01 


disk drive, 90MB hard 
disk, VGA monitor, 


DOS 3.3 

6,12 6, 12 

6.8 6,8 

0,1 0,1 

Adaptec NDG 

ESDI ST-506 (MFM) 

Two floppy and two Two floppy and two 

hard disk dnves hard disk dnves 

Award BIOS, Phoenix 80286 

Versigqn 3.03 GS ROM BIOS Plus, 

(Fall 1988) Version 3.10 00 
(January 1988) 

Sigma Designs Computer 
Products United 

Suntac VLSI Technologies 

256Kb, 1Mb 256Kb 

DIP DIP 

DRAM DRAM 

ie) ie) 

oO oO 

4MB 4MB 

16MB 16MB 

1 year 1 year {18 months 
on motherboard) 

B A 

ie: Oo 


* This hard disk ts included in the basic configuration. 


MIT Systsms 
286-12 
Telemert 


$929 


512K 
1.2MB 


20, 40, 80, 200, 
300 


3 
EMS drivers 


Two &-bit, 
six 16-bit 
S 


None 


200 
72 


$1,974 


$1,974 


1MB RAM, 1.2MB floppy 
disk dnve. 40MB hard disk, 
VGA monitor, DOS 3.31 


6, 12 

6,8 

0,1 

Westem Digital 
ST-506 (MFM) 
Two floppy and two 
herd disk dnves 


AMI 286 BIOS, 
Version 2.01 
(Septemher 1988) 


MIT Systems 


Suntac 


256Kb 
DIP 
DRAM 
e 

e 


4mMB 
16MB 


1 year on-site 
service; 30-day 
money-back 
guarantee 

8 
Oo 






CompuAdd 286/12 
CompuAdd Corp. 


$945 
512K 
1.2MB or 1.44MB 


20, 40, 60, 71, 
80, 90, 117, 
150, 320, 630 


§ 
Setup, utilities 


Two 8-bit, 
six 16-bit 


5 


None 


200 
60 


$2,402 


$2,537 

1MB RAM, 1.2MB and 
1.44MB tloppy disk drivss, 
40MB hard disk, VGA 
monitor, DOS 3.3 

6, 12 

6 

0,1 

Westem Digital 
ST-506 (MFM) 

Two floppy and two 
herd disk dnves 


Award BIOS. 
Version 3.03 
(Novsmber 1988) 


CompuAdd 


None (uses 
discrets logic) 


256Kb 
DIP 
DRAM 
ie) 


OQ 


1MB 
16MB 


1 year 


On 


Swan 286/12 
Tussey Computer 
Products 


$999 
512K 
1.2MB 
40, 80 


5 


Setup, 
utilities, DOS 
3.31 


Two 8-bit, 
six 16-bit 
5 


None 


200 
100 


$2,367 


$2,367 


1MB RAM, 1.2MB floppy 
disk drive, 40MB hard disk, 
VGA monitor, DOS 3.31 


6.25, 12.5 

6.25 

0,1 

Adaptec 

ST-506 (MFM) 
Two floppy and two 
hard disk drives 


Phoenix 

ROM BIOS Plus, 
Version 3.10 14 
(April 1989) 
Twinhead 
international 


Chips and 
Technologies 


256Kb 
DIP 
DRAM 
© 
e 
1MB 
16MB 


1 year, 30-day 
money-back 
guarantee 


A 
O 


ESD Series 2000 
ESD Computers 
Inc. 


$1.460 

512K 

1.2MB 

20, 40, 80, 150 


4 
None 


Two 8-bil, 
six 16-bit 
5 


None 


200 
108 


$3,268 


$3,268 


1MB RAM, 1.2MB floppy 
disk drive, 40MB hard disk, 
VGA monitor, DOS 3.3 


11.9 

8 

0,1 

NDC 

$T-506 (MFM) 


Two floppy and two 
hard disk drives 


Phoenix 

ROM BIOS Plus. 
Version 3.10 00 
(November 1988) 


ESD Computers 


VLSI! Technologies 


256Kb 
DIP 
DRAM 


1MB 
16MB 


1 year 


O> 






MultiMicro 
286/12 
MuitiMicro Inc. 
$1,480 

1MB 

1.2MB 

20, 30°, 45, 63, 
100; ESDI: 150, 


330, 650; SCSI: 
40, 80 


4 


DOS 3.3, EMS 
drivers, 
GW-BASIC 


Two 8-bit, 
six 16-bit 
6 


14-inch 
monochrome 
200 

72 


$2,394 


$3,450 

4MB RAM, 1.2MB and 
1.44MB floppy disk drives, 
40MB hard disk, VGA 
monitor, DOS 3.3 

6, 12 

6, 12 

0,1 

Western Digital 
ST-506 (MFM) 

Two floppy and two 
hard disk drives 


Phoenix 

ROM BIOS Plus, 
Version 3.10 10 
(January 1988) 
vIP 


Suntac 


256Kb, 1Mb 
DIP 

DRAM 

0 

O 

4MB 

16MB 


1 year; 30-day 
money-back 
guarantee 


A (pending) 
fe) 


COMPUTERS 


12-MHz 286 PCs 


Arche Triumph 
286 

Arche 
Technologies Inc. 
$1,495 

512K 

1.2MB 

20, 40, 62, 80, 
95, 120; 

ESDI: 122 


3 


Disk cache, 
DOS 3.3, 
GW-BASIC 


Two 8-bit, 
three 16-bit 


2 


14-inch 
monochrome 
150 

72 


$3,359 


$3,528 

1MB RAM, 1.2MB and 
1.44MB floppy disk drives, 
40MB hard disk, VGA 
monitor, DOS 3.3 

6, 12 

6,8 

0 

Adaptec 

ST-506 (MFM) 

Two floppy and two 
hard disk drives 


Phoenix 

ROM BIOS Plus, 
Version 3.10 10 
(January 1988) 
Arche 


VLSI Technologies 
256Kb 


DIP 
DRAM 


O 


O 
1MB 
16MB 


2 years (18 
months on 
monitor) 


B 
ne, 





Hyundai 
Super-286N 
Hyundai 
Electronics 
America 


$1,595 
1MB 
1.2MB 
40 


4 


Diagnostics, DOS 
3.3, GW-BASIC 


Two 8-bit, 
four 16-bit 


4 


None 


200 
80 


$3,439 


$3,569 


1MB RAM, 360K and 1.2MB 
floppy disk drives, 40MB 
hard disk, VGA adapter, 
EGA monitor, DOS 3.3 


6, 12 

6 

0,5 

Hyundai 
ST-506 (MFM) 


Two floppy and 
one hard disk 


Award BIOS, 
Version N4.13a 
(March 1989} 


Hyundai 


Chips and 
Technologies 


256Kb 
SIMM 
DRAM 
4% 

@ 
4MB 
16MB 


18 months 


Oo 





Maxar 286L 
Maxar PCs 


$1,768 
1MB 

1.2MB 
20, 40 


2 


DOS 4.0, 
GW-BASIC 


Six 16-bit 


4 


None 


150 
72 


$2,295 


$2,295 


1MB RAM, 1.2MB floppy 
disk drive, 40MB hard 
disk, VGA monitor, DOS 4.0 


8, 12 

8, 11.727 

1 

Western Digital 
ST-506 (MFM) 


Two floppy or one floppy 
and one hard disk drive 


Award BIOS, 
Version 3.03 HY 0 
(1988) 


Maxar PCs 


Intel 


256Kb 
DIP 
DRAM 


1MB 
16MB 


1 year 


Oo 


CONTINUES 
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The Rockies 
Gibral 
But Your Data 













formatted 
diskette 


DC 6150 
data cartridge tape 





3M diskettes, data cartridge tapes, computer 
tapes and rewritable optical disk cartridges. 
If you think some things in life are worth 
keeping - like the results of your hard 
work - we have a simple solution. 
Put your data on 3M media. 
It’s rock solid. 









Compaclape™ 








May Crumble, 
May tumble, 
S Here'ld stay 








 rewritable optical y 
disk cartridge jaf 














Black Watch" 


computer lari For more information about 3M’s full line of data storage products, 


phone 1-800-888-1889 ext. 15. 
*©1938 CHAPPELL & CO. (Renewed) All Rights Reserved. Used by Permission. 
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@— Yas O—No 


i 


BASIC CONFIGURATION 
List price 

RAM 

Floppy disk drives 

Hard disk options (MB) 
Number of drive bays 
Softwara included 


Slots 


Slots free with hard and floppy 
drives, video, two serial and one 


parallal port installed 
Monitor 
Power supply (watts) 


Keyboard cable length (inches) 
STANDARD CONFIGURATION 


List price 


TESTED CONFIGURATION 


List price 


Tested conflguration includes 


Microprocessor clock speeds (MHz) 


Bus clock speeds (MHz) 
Wait states 


Disk controller manufacturer 


Interfaca/ancoding 


Drives handled by controllar 


BIOS version and date 


System board manufacturer 


286 chip set manufacturer 


MEMORY SPECIFICATIONS 


Mamory chip type 
Chip packaging 
RAM chips 
Interleaved memory 
Shadow RAM 


Maximum RAM on motherboard 
Maximum total system RAM 


OTHER 
Warranty 


FCC cartification class 
Password security 
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12-MHZ 286 PCS: SUMMARY OF FEATURES 


toducts listed in ascending price order) 


Sunrise 286/12 
Sunrisa 
Technology 
Inc. 


$1,799 
1MB 
1.44MB 
30, 49 
3 


Utilities, LIM 4.0 
4.0 


One 8-bit, 
two 16-bit 


S) 


Nona 
116 
72 


$2,639 (30MB hard disk, 
no monitor) 


$4,439 


3MB RAM, 1.44MB floppy disk 


drive, 30MB hard disk, EGA 
adapter, 80287 coprocessor, 
DOS 3.3 


6, 8, 12 

6, 8, 12 

0,1 

Wastam Digitial 
ST-506 (MFM or RLL) 


Two floppy and 
one hard disk driva 


Award BIOS, 
Version 3.03 
(June 1988) 


Sunrisa 
VLSI Technologies 


256Kb (DIP), 1Mb (SIMM) 
DIP. SIMM 

DRAM 

QO 

® 

3MB 

16MB 


1 year 


* This hard disk is included in tha basic configuration. 


12-MHz 286 PCs 


Mitsubish| MP286 
Mitsubishi 
Electronics 
America Inc. 


$1,895 

640K 

1.2MB or 1.44MB 
20, 40 

None 

DOS 4.0, GW-BASIC 


Two 8-bit, 
four 16-bit 
3 


None 
154 
72 


$4,195 
(640K RAM) 


$4,493 


1.64MB RAM, 1.2MB floppy 
disk drive, 40MB hard disk. 
VGA monitor, DOS 3.3 


6, 8, 12 

6,8 

1 

Wastarn Digital 
ST-506 (MFM) 

Two floppy and 

two hard disk drivas 


Phoenix ROM BIOS Plus, 
Version 3.10 

(January 1988) 
Mitsubishi 

Mitsubishi 


256Kb 
DIP 
DRAM 
O 

oO 
4MB 
16MB 


1 year (carry-in service) 


B 
0 


Tandon PCA-12 
Tandon Corp. 


$2,025 
1MB 
1.2MB 
40,110 
5 


DOS 3.3, GW-BASIC, 
Microsoft Windows 2.1, 
memory management 
Two 8-bit,, 

six 16-bit 

5 


None 
190 
60 


$3,997 


$5,245 


1MB RAM, 1.2MB floppy disk 
drive, 40MB hard disk, 30MB 
Data Pac, VGA monitor, 
DOS 3.3 


8, 12 

8 

0, .5, 1 
Connor 
ST-506 (MFM) 


Two floppy and 
two hard disk drivas 


Tandon BIOS, 
Version 3.13 
(May 1989) 
Tandon 
Tandon 


256Kb 
SIMM 
DRAM 
¥ 

O 
5MB 
16MB 


1 year 





Premler 1000 
Plus 

Premier Computer 
Innovations 


$2,295 

1MB 

1.2MB 

20, 30, 40, 80 

5 

Video driver, LIM 4.0 


One 8-bit, 
three 16-bit 


3 


Nona 
200 
81 


$3,942 


$3,942 


1MB RAM, 1.2MB iloppy 
disk drive, 40MB hard disk, 
VGA monitor, DOS 3.3 


6.26, 12.5 

6.25, 8 

1 

Westem Digital 
ST-506 (MFM) 

Two floppy and 

two hard disk drives 


Phoenix ROM BIOS Pius, 
Version 3.10 00 

(April 1989) 

Westarn Digital 

Faraday 


256Kb 
SIMM 
DRAM 
Le) 

e 
4MB 
16MB 


1 year on-site service 


B 
ce) 





Everex Step 
286-12 

Everex Systems 
Inc. 


$2,299 

1MB 

1.2MB or 1.44MB 

40, 80; ESDI: 160, 330 
s) 


Disk cache, DOS 3.3, 
GW-BASIC 


Two 8-bit, 
six 16-bit 
G 


None 
72 


$3.499 


$3,499 


1MB RAM, 1.2MB tloppy 
disk drive, 40MB hard disk, 
VGA monitor, DOS 3.3 


4,6, 12 

4,6 

0,1 

Omti 

ST-506 (MFM) 
Two floppy and 
two hard disk drives 
AMI/Everex BIOS, 
Version F4S-23 
(February 1989) 
Everex 


Everex 


256Kb, 1Mb 
DIP 

DRAM 

° 

oO 

4MB 

16MB 


1 year on-site service 


B 
ie) 


WYSEpc 286 

Model 2112 

Wyse Technology 
$2,299 

1MB 

1,2MB 

40 

3 

DOS 3.3, GW-BASIC 


Two 8-bit, 
live 16-bit 


4 


None 
200 
108 


$4,067 


$4,067 


1MB RAM, 1 2MB tloppy 
disk drive, 40MB hard disk, 
VGA monitor, DOS 33 


8, 12.5 

8 

1 

Westem Digital 
ST-506 (MFM) 

Two floppy and 

two hard disk drives 
Phoenix ROM BIOS Ptus, 
Version 2.75 
(August 1988) 
Wyse 

VLSI Technologies 


256Kb 
DIP 
DRAM 
° 

oO 
1MB 
16MB 


1 year 


12-MHz 286 PCs 


Commodore 
PC40-II 
Commodore 
Business 
Machines Inc. 


$2,395 

1MB 

1.2MB 

40° 

3 

DOS 3.3, GW-BASIC 


One 8-bit, 
three 16-bit 
4 


None 
112 
84 


$2,595 (monochrome 
VGA _ monitor) 


$2,595 


1MB RAM, ? 2MB floppy 
disk drive, 40MB hard disk, 
monochrome VGA monitor, 
DOS 3.3 


6,8, 12 

6, 8, 12 

0.1 

Quantum 
Proprietary 

Two lloppy and 
two hard disk drives 
Commodore 286 
BIOS, Version 2.0 
(January 1989) 
Commodore 
Feraday 


Mb 
DIP 
DRAM 


0 


0 
IMB 
16MB 


1 year 


HP Vectra ES/12 
Hewlett: Packard Co, 


$2,495 

640K 

1.2MB or 1.44MB 
20, 40 

3 


Setup, DOS 3.31, 
terminal emulation 


Two 8-bit, five 16-bit 
one propnetary 16-bit 
5 


None 
176 
108 


$4,410 
(640K RAM) 


$6,105 


2.6MB RAM, 1 2MB floppy 
disk dave 40MB hard disk, 
VGA monitor, DOS 3.3 


12 

8 

1 

Westem Digital 
ST-506 (MFM) 
Two floppy and 
two hard disk daves 
HP BIOS, 
Version 8.02.01 
£S/12 (Fell 1988) 
Hewlett-Packard 


Chips and 
Technologies 


256Kb 
DIP 
DRAM 
e 

oO 
640K 
6mMB 


1 year; 90 days 
On-site service 
B 

[e) 


Compaq Deskpro 
286e 
Compaq Computer 
Corp. 


$2,699 

IMB 

1,2MB 

20, 40, 110 
4 

EMS drivers 


Four 16-bit. 
one proprietary 16-bit 
4 


None 
140 
90 


$4,448 


$7,120 

2MB RAM, 1 2MB and 
4.44MB floppy disk drives, 
40MB hard disk, 4OMB 
tape backup, VGA monitor, 
80287 chip, DOS 4.01 

8, 11.8 

8 (12 for memory slot) 

1 

Compaq 

ST-506 (MFM) 

Two floppy and 

two hard disk dnves 


Compaq BIOS, 
Version A 
(Apnil 1989) 


Compaq 
Compaq 


256Kb 
DIP 
DRAM 
ce) 

oO 
1MB 
13MB 


1 year 





HeedStart til 
HeadStart 
Technologies Co, 
$2,995 

1MB 

1.2MB and 1.44MB 
de: 

6) 


DOS 3.3, GW-BASIC, 
Framework I! and other 
bundied software 


Six 18-bit 


3 


None 
145 
84 


$3,790 
(32MB disk) 


$3,790 


1MB RAM, 1 2MB floppy disk 
dnve, 32MB hard disk, VGA 
momtor, DOS 3.3 


8, 12 

11.7 (B tor VO access) 
1 

Westem Digital 
ST-506 (MFM) 

Two tloppy and 

one herd disk dnve 
HS-lil, Version 1.3 
(March 1989) 


HeedStart Technologies 
Intel 


256Kb 
DIP 
DRAM 
° 

ie) 
1MB 
16MB 


18 montha on-site service 


A 
O 


ENDS 
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ter-height 1.2MB 5¥%-inch floppy disk 
drive as well as a quarter-height 1.44MB 
3¥%-inch floppy disk drive (a $275 option) 
and a half-height 40MB tape drive ($799). 
In addition, a 40MB hard disk was trans- 
verse-mounted inside the machine. If you 
don’t want a tape drive, you could opt fora 
second 40MB ($1,399) or even a wallop- 
ing 1 10MB hard disk ($2,799) for the front 
half-height slot. 

The test unit also came with one extra 
megabyte of memory (mounted on the 
memory ion card), priced at $799, 
and a 12-MHz 80287 math coprocessor 
chip, which also costs $799. Compaq’s 
fine Video Graphics Monitor filled out the 
package—for an additional $699—mak- 
ing the grand total, with DOS 4.01, an un- 
believable $7,120. 


Compag Deskpro 286e 


transversely in the 
back of the $4,448 
Compaq Deskpro 
286e, leaving the | 
three frontdrive F | 
bays open for 
removable media. 
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While the Deskpro 286e’s processor, 
memory, and hard disk benchmark-test 
speeds are only passable, the video display 
speeds are exceptional, thanks to built-in 
16-bit VGA circuitry. Graphics screen re- 
writing is fast and crisp. 

Compaq will sell you its version of 
DOS 3.31 for $120, DOS 4.01 for $150, 
or MS-OS/2 1.1 for $340. Standard soft- 
ware for the 286e includes Compaq’s 
CEMM (extended memory manager) and 
Disk Cache program. 

The Deskpro 286e’s 140-watt power 
supply is ample for the number and size of 
storage, memory, and processing compo- 
nents you can add to this computer. There 
is no reset switch, so you have to tum the 
power completely off if you get hung, us- 
ing the front-mounted power switch. 

The keyboard, a typical 101-key En- 
hanced-style unit, has a better feel than 
earlier Compaq models; now we can call it 
soft rather than mushy. The keyboard ca- 
ble is a generous 100 inches long. 

Compaq has never sold bargain-base- 
ment computers. The list price of the op- 
tions-loaded evaluation unit is a whopping 
$7,120, so if you're looking for price only, 
look elsewhere. Luckily, Compags are of- 
ten heavily discounted by dealers. People 
usually buy Compaq machines for the re- 
assurance of the brand name and for the 
engineering quality. 

With the Deskpro 286c, the engineer- 
ing shows in blazing video display speeds 
and in how well the number of components 
fit in a small box. If you are satisfied with 
adequate expansion capacity and 286 pow- 
er but demand top video performance, the 
Deskpro 286 was built for you. 








Compaq Deskpro 2866 

Comnan Comat Ce, 20555 SH 249, 
Houston, TX 77269-2000; (713) 370-0670. 
List Price: With 1MB RAM, 1.2MB 51-inch 
floppy disk drive, $2,699; with 40MB hard disk, 
VGA monitor, DOS 4.01, $4,448; with 2MB RAM, 
40MB tape backup, 1.2MB 51-inch and 1.44MB 
3¥einch floppy disk drives, VGA monitor, 80287 
coprocessor, $7,120. 

In Short: Compaq's small-footprint 12-MHz 
Deskpro 2866 1s a fine late entry in the 286 race. 
Paraliel, serial, and mouse ports, dnve 
controllers, and a VGA controller are all standard. 
The product has limited expansion possibiltties 
and is expensive, but you can axpect good 
discounts trom dealers. 
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Components ’R Us. CompuAdd Corp. is 
one of the largest mail-order hardware and 
software companies in the country. Com- 
puAdd has also recently started opening 
retail stores, most of them in its home state 
of Texas. CompuAdd continues to expand 
its product line, allowing you to configure 
a system with just about everything you 
might want to put into a computer. 
CompuAdd’s entry in the workhorse 
AT class is the CompuAdd 286/12, The 
base model, listing at $945, starts with 
512K RAM and a 1.2MB 5¥%-inch floppy 


CompuAdd 286/12 


Aswitch on the back 
of the CompuAdd 
286/12 makes it easy 
to change from 12- to 
6-MHz performance. 
Our standard 
configuration with 
VGA is only $2,402. 





Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete Hi 
pius 
Peachtree Data Query II 


Just 
$298 


SAVE $100 


With PDQ fl Enhanced You Can. 
© Create on-screen inquiries to display data 
© Present dats in line or bar graphs 
© Use any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 
© Transfer accounting information to 
spreadsheet and database programs tike 
BASE UT® and Locus 1-2-3" 


And More! 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 





hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ il Is our premier business accounting system. 
Designed and sold as 2 $5,000 accounting system, the latest version of 
Compiete Il represents a vastly expanded and greatly improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at $199 each —for just $298. That’s 
a savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
doliar, 

Peachtree Complete Il is a comprehensive accounting system developed to meet the needs 
of smafl- to medium-size businesses. It comes with eight high-power modules that may be used 
Individually, or fully integrated for maximum accounting efficiency: 

® General Ledger © Accounts Payabie ® Inventory © Fixed Assets 
© Accounts Receivable ® Invoicing ® Job Cost © Payroli 

And Peachtree Complete Il is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete II's error handling Is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Complete II 
comes with the most thorough documentation—a separate quick-start Installation Guide, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'li get 
Peachtree Compiete II, pius Peachtree Data Query II Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules. PDQ’s simple, clear approach 
gives you maximum control and flexibility. You teli PDQ what information you need, and PDQ 
looks through your accounting files, finds It, and presents It to you any way you want It—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user Instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Doubie Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete Il and PDQ Il with a toli- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Complete Il: the Business Accounting System for just $199, and Peachtree’s Doubie 
Bonus Bundle for just $298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2 0 or higher with 384K of usable memory (512K required with DOS 3.3) and a 
scone tat For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibles. 3 2” media optionally available. Not 
copy prot 


Lotus 1-2:5 is a registered trademark of Lotus Development Corporation dBASE is 4 registered trademark of Ashton-Tate Corporation 18M Is 
a registered trademark and Personal System /2 is a trademark of International Business Machines 

















PEACHTREE 
COMPLETE Il 


STILL ONLY 


$199 


General Ledger 
© Chart of Accounts Includes 
76 suggested snd 26,000 
user-defined accounts 
© Comparative Snancial statements. 


Accounts Receivable & Invoicing 
@ Maintains open item or balance 
ward customers 
© Lip to 14,400 customers. 
© Prints product or service invoices 


Acconnts Payable 
© Partial payments of invoices. 
© Up to 14,000 vendors 
@ Checks printed with untimited invoice 
listing on stub 


© Up to 19,500 loventory items: 


Fixed Assets 
© Handles 13,000 assets and 13 methods 
of depreciation 


Jeb Cost 
© Tracks costs and profitability on a 
job-by-job basis 
Payroll 
© Built-in current year tax tables. 
© Prints checks, W-2s and more. 
© Processes ap to 3,900 employers. 


And More! 


Er rd : : 
C all N ow to 0 r d er Ted aa * aie a ete ny Handling 


1-800-247-3224 


(or call 1-404-564-5800) 
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Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Teiephone number required on all orders. 







“$100, $200 or $500 back on 
Zenith’s entire line of laptop 
PC's? Now that’s what | call 

crunching the numbers.” 


Get world-class rebates of up to $500 on the world’s number one 
selling battery-powered portables* from Zenith Data Systems. 





































The Versatile SupersPort™ 
The SupersPort is so versatile, it easily adapts to your computing 
style...to give you economical 80C88 desktop performance to go. It 
also features your choice of dual 3.5”720K floppy or 20MB hard 
disk storage. Plus Zenith’s Intelligent Power Management System™ 
which lets you control power usage to maximize battery life. And 

a dazzling backlit Supertwist LCD screen for superior readability 

in virtually all lighting conditions. 


The Number-One Selling SupersPort™ 286 

Today's best selling 286 battery-powered portable* offers you AT 
desktop performance anywhere your business takes you...to tackle 
huge spreadsheets, files and databases. SupersPort 286 also features 
Zenith’s Intelligent Power Management System™ for over four hours of 
battery life. And a backlit Supertwist LCD screen for crisp text and 
dazzling graphics. All to make you number one on the road! 


The Revolutionary TurbosPort™ 386 

Ideal for advanced financial, scientific and engineering applications, 
TurbosPort is a small-footprint Intel386™ desktop that’s also a battery- 
powered portable. With 32-bit power. A 40MB hard drive. Even a 
detachable keyboard. You also get a brilliant Page White™ display 
that virtually duplicates printed-page clarity. And our Intelligent 
Power Management System for up to three hours of battery life. 


And now Zenith crunches the numbers again. With world-class 
rebates of up to $500. So, call for the name of your nearest participat- 
ing Zenith Data Systems authorized dealer today: 


1-800-553-0203 


Ps data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON* 
*Source: Dataquest 


Zenith’s Laptop Rebate Offer 
Extended to September 30, 1989! 


Graphics simulate Microsoft® Windows, a product and trademark of Microsoft Corporation Intel386 ts a trademark of Intel Corporation 
Laptop Rebates are only available from participating authorized Zenith Data Systems dealers unul September 30, 1989 


All rebate claims must be postmarked by October 15, 1989 CIRCLE 732 ON READER SERVICE CARD © 1989, Zenith Data Systems 


disk drive. Everything else is extra. The 
test configuration, with IMB RAM, a 
40MB Seagate hard disk, an additional 
1.44MB 3%-inch floppy disk drive, a 
VGA adapter and monitor, one parallel 
and one serial port, and DOS 3.3, costs 
$2,491. The same system with two serial 
ports but without the second floppy disk 
drive costs $2,402. 

The CompuAdd 286/12 comes in a big 
box, 6.5 by 21 by 16.75 inches (HWD). 
There’s plenty of room inside the case, and 
the various supports and covers are reas- 
suringly thick and sturdy. This case is 
about as big as they get, so it takes up lots 


yee 
Bi! 


CompuAdd 286/12 

CompuAdd Corp., 12303-G Technology Bivd., 
Austin, TX 78727; (800) 627-1967, (512) 250- 
1489. 

List Price: With 512K RAM, 1.2MB 5'4-inch or 
1.44MB 3'2-inch floppy disk drive, $945; with 
1MB RAM, 40MB hard disk, VGA monitor, DOS 
3.3, $2,402; with 1.2MB 5%-inch and 1.44MB 
3 inch floppy disk drives, $2,491. 

In Short: CompuAdd’s workhorse 12-MHz AT- 
class machine has the right stuff in the right 
packaging, including an exceptionally sturdy 
case. CompuAdd offers many options; the test 
configuration is a good combination of features, 
performance, and value. 
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of desktop space, but the components and 
cables all have plenty of room. 

The 286/12 CPU runs at 6 or 12 MHz, 
with a switch mounted on the back for in- 
stant and convenient changes. You can se- 
lect zero or one wait states via a mother- 
board jumper switch. The bus speed is a 
Steady 6 MHz, a relatively conservative 
rate that reflects the age of this machine’s 
design but also ensures that your cards 
won’t be outstripped by too speedy a bus. 
CompuAdd’s large box has a full comple- 
ment of six 16-bit slots and two 8-bit ex- 
pansion slots. 

Standard memory is 512K, with no 
page interleaving or other memory-en- 
hancement tricks. The motherboard holds 
IMB of RAM, but with optional memory 
expansion cards you can build the unit up 
to 16MB. CompuAdd makes its own 
motherboard and uses Award Software’s 
BIOS and discrete 286 logic chips. 

Even though CompuAdd doesn’t push 
the limits of technology with this machine, 
it is one of the most respectable performers 
on PC Labs’ benchmark tests for processor 
speed and conventional memory. Com- 


puAdd’s scores demonstrate that good de- 
sign does pay off. 

The standard Western Digital flop- 
py/hard disk controller is an ST-506 inter- 
face unit with MFM coding. There is am- 
ple room for five half-height storage 
devices in the system box, with three 
showing for removable media. The 200- 
watt power supply has the five power leads 
necessary for a full house of storage de- 
vices. A system reset switch is located on 
the front of the unit; the power switch is on 
the back. 

No parallel or serial ports are standard 
on this computer. CompuAdd’s normal 
AT-class I/O card ($59) has one serial and 
one parallel port. A second serial port costs 
just $15. The 101-key Enhanced key- 
board, manufactured by Hi-Tek, has a 60- 
inch cable and a slightly mushy feel. The 
keyboard has an electronic click that you 
can tum on or off. 

Standard software includes setup soft- 
ware and CompuAdd’s Integrator pro- 
gram, a productivity package with several 
helpful utilities and desktop accessories 
like a calculator and calendar. 

The CompuAdd 286/12’s price is 
midrange for mail-order dealers. Com- 
puAdd offers a standard 1-year parts-and- 
labor warranty and a 30-day money-back 
guarantee, plus a wide hardware and soft- 
ware product line for one-call shopping. 

The extra touches, such as easily re- 
placeable AA batteries, a back-of-the-box 
speed switch, and sturdy case construc- 
tion, simply enhance CompuAdd’s reputa- 
tion as a solid company that continues to 
improve its products. The assurance of 
dealing with a major mail-order vendor 
with good if not headline-worthy prices 
makes this unit a good choice. 


COMPUTER PRODUCTS UNITED 


CPU 286/12 


by Bruce Brown 


It’s easy to dismiss Computer Products 
United’s CPU 286/12 as just another 
clone, but that wouldn’t be fair. Sure, the 
usual components are in the normal ar- 
rangement, the price is average for a mail- 
order machine, and performance is also as 
expected from a 12-MHz system. What 
differentiates this box from hundreds of 
others on the market is a few minor touch- 





CPU 286/12 


The CPU 286/12 
has a reset switch 
that won't reboot 
unless you hold it for 
1% seconds. This 
smart machine lists 
for $2,272 with 1MB 
of RAM, a 40MB 
hard disk, and a 
VGA monitor. 


es that show thought and consideration for 
the user. 

The basic 80286 unit costs only $895 
for a 512K RAM model with one floppy 
disk drive and a keyboard but no hard disk, 
video adapter, or monitor. This system 
also includes two serial ports, one parallel 
port, and a game port. A system with IMB 
RAM, a 40MB hard disk, a top-rated Vid- 
eo Seven 8-bit VGA card, a Mitsubishi 
VGA monitor, and DOS 4.01 costs just 
$2,272. Nothing to shout about, but this 
certainly is a good deal. 

The CPU 286/12 is a dual-speed 6- or 
12-MHz machine, set for either zero- or 
one-wait-state memory performance. The 
expansion bus runs at 6 MHz at the slower 
processor speed and at 8 MHz when in tur- 
bo (12-MHz) mode. The memory chips on 
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Personal computers are surprisingly re- 
liable, and it’s tempting to make pur- 
chase decisions based just on hardware 
features, performance, and price. But 
what do you do if something goes 
wrong? Your choices include fixing it 
yourself, carrying or shipping the com- 
puter to a dealer or vendor, or buying an 
on-site service contract. You can take 
your chances, hoping that everything 
will be OK, and face the question only 
if a component fails—but if your busi- 
Ness computer needs demand that ser- 
vice interruptions be minimal, it makes 
sense to plan ahead. Many businesses 
today demand on-site service contracts 
as the least disruptive way to handle 
service problems. 

Of course, computer systems come 
with parts-and-labor warranties, usual- 
ly in effect for 1 year. Pleasant excep- 
tions include Arche Technologies’ ma- 
chines with 2-year coverage, as well as 
Hyundai Electronics America and 
HeadStart Technologies Co., both of 
which give 18-month warranties. War- 
ranties don’t usually cover shipping 
costs, however. Unless you have an on- 
site service contract, you are responsi- 
ble for delivering or shipping a failed 
component to a dealer, vendor, or ser- 
vice center. If the service site is 
local, time must be spent carry- 
ing the machine to and from the 
location; the service you get is 
called carry-in or depot service. 

Shipping a machine to a re- 
mote vendor is costly. For exam- 
ple, sending a 45-pound, AT- 
class computer insured at $2,000 
from Connecticut to San Diego 
for second-day delivery costs 
$50.25 via UPS or $63.60 with 
Federal Express (including pick- 
up at your office). Next-day ser- 
vice costs even more: $66.50 for 


the motherboard are a speedy 80-nanosec- 
ond type, faster than necessary but great to 
have with a 12-MHz processor. The CPU 
286/12 neither uses memory interleaving 
nor shadows the video or ROM BIOS, but 
its performance on our benchmark tests is 
still respectable. While the stock machine 
uses 256-kilobit memory chips, you can 
also use 1-megabit chips for a motherboard 
maximum of 4MB RAM. 
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THE SERVICE 
QUESTION 


by Bruce Brown 


delivery by noon via UPS, or $96.35 
for delivery by 10:30 A.M. via Federal 
Express. 

Most people don’t ship computers 
for service unless they buy them from 
mail-order dealers that don’t use local 
service firms. Standard practice with 
most mail-order companies is what’s 
called ‘‘mirror’’ shipping, in which the 
vendor pays to ship the computer back 
to you and uses the same shipping 
method you selected. The only excep- 
tion to this practice among major mail- 
order vendors is HiTech International 
in Milpitas, California; this company 
insists on having customers pay ship- 
ping both ways, even for warranty ser- 
vice. HiTech maintains that part of the 
secret of offering low system prices lies 
in not making people whose machines 
never fail subsidize the shipping costs 
for the few machines that do. 

After you’ve carried in or shipped 
your computer, tumaround time—the 





The standard desktop-size case mea- 
sures 6.5 by 19.5 by 16.75 inches (HWD). 
Computer Products United makes its own 
motherboard using VLSI Technologies 
286 chips and Phoenix ROM BIOS chips. 
The board has the usual six 16-bit and two 
8-bit expansion slots. There’s room for 
five half-height drives, three of which can 
use removable media. One minor draw- 
back is the CPU 286/12’s power supply. 


time it takes to diagnose and repair your 
machine—varies so widely that we can 
only generalize. In most cases, figure 2 
to 5 business days, with better response 
from larger dealers or vendors with ade- 
quate staffing. 

For fastest response and repair tum- 
around, get yourself an on-site service 
contract. Depending on the contract’s 
specifics, you'll be up and running in 
anywhere from 4 hours to 2 business 
days. Some on-site contracts even in- 
clude a provision for equipment loaners 
if the repair can’t be made on the spot. 
Large corporations increasingly specify 
on-site service contracts in their orders. 

Mail-order companies, in their nev- 
er-ending fight for credibility, rely 
more and more on on-site service con- 
tracts, often including them free with 
system purchases. Some machines sold 
only through dealers include standard 
on-site service contracts as well. Austin 
Computer Systems, Dell Computer 
Corp., FiveStar Computers, Fortron 
Corp., HeadStart Technologies Co.., 
Hertz Computer Corp., Northgate 
Computer Systems, Premier Computer 
Innovations, Telemart, and Televideo 
Systems all give free on-site service 
through the duration of the warranty. 

Two companies, recognizing 
that most part failures occur early 
in a computer's life, offer full- 
year warranties but include on- 
site service for just part of the 
time: Hewlett-Packard Co. for 
the first 90 days and Acer Tech- 
nologies Corp. for the first 4 
months of the warranty period. 

If your computer doesn’t 
come with an on-site contract as 
standard, you can usually buy 
one from the dealer, whether lo- 
cal or mail-order, or from a na- 
tional service center such as 


The 200-watt supply has four leads for 
storage devices, so if you actually use all 
five drives you’!l need to split the last pow- 
er lead. (You should use a power lead split- 
ter only for two floppy disk drives since 
they can’t run at the same time anyway, 
while hard disks need constant power.) 
The standard floppy/hard disk control- 
ler can run two hard and two floppy disk 
drives. It’s a 1:1 interleave ST-506 con- 


TRW, Sorbus, or GE-OnSite, all of 
which have sites in major metropolitan 
areas in the U.S. These, incidentally, 
are the companies that most mail-order 
dealers use for their on-site contracts. 

ComputerLand franchise stores in 
the New England area sell on-site con- 
tracts at yearly rates ranging from 8 to 
12 percent of the original system list 
price. For the $4,448 Compaq Deskpro 
286e reviewed in this issue, a 1-year 
contract would cost between $355 and 
$533, the difference determined by the 
length of the response time. A. 1-year 
contract for the $2,367 Tussey Com- 
puter Products Swan 286/12, including 
the VGA monitor, costs $270 (Tussey 
sells the contract but Sorbus provides 
the service). 

Carry-in, mail-in, and on-site ser- 
vice aren’t the only ways to get help. 
Some of the better-known mail-order 
vendors offer special ways to help with 
system problems: quick, cheap, and ef- 
fective if you can do some of your own 
work. Many vendors, including Com- 
puAdd Corp., Tussey Computer Prod- 
ucts, and Zeos International offer toll- 
free technical support. DataWorld uses 
another technique: since all of its sys- 
tems include the “‘host’’ half of the re- 
mote-operation software pcAnywhere 
III, DataWorld’s technicians can diag- 
nose your system via telephone (you 
must provide a modem and phone line 
for them to get into your system). 

If you’re hardware savvy and have 
the time, you can often perform com- 
puter service yourself, which in most 
cases consists of either tightening ca- 
bles and cards or locating and replacing 
failed components. However, if you 
don’t have the time, the computer 
knowledge, and the inclination to fig- 
ure out and fix problems yourself, on- 
site service contracts are your best bet.m 


troller made by NDC and uses standard 
MFM drive encoding. You can choose ei- 
ther a 1.2MB 5%-inch or 1.44MB 3'4- 
inch floppy disk drive as drive A:, one of 
CPU’s nice touches. The $2,272 machine 
uses a Seagate ST 251-1 40MB hard disk 
with 28-millisecond access, though the 
test unit came with a faster 23-ms. Toshiba 
40MB disk, an $85 upgrade. Disk caching 
software from Polytron is standard. The 


__ 12-MHz 286 PCs 


Hi-Tek keyboard is the usual, slightly 
dead, 101-key Enhanced unit from that 
vendor. The cable is an ample 84 inches 
long. 

Another nice touch is the delayed-re- 
sponse reset switch on the front of the case. 
Having a reset switch is a significant con- 
venience, but there is justifiable concem 
about hitting it by accident and thus losing 
work or data. The CPU 286/12’s switch 
must be pressed for at least 1/2 seconds to 
activate a system reset—a small point but a 
great idea. CPU also uses a Dallas 10-year 
system battery rather than the typical lithi- 
um type, which usually will last just a year 
or two. 

Computer Products United gives the 
standard 1-year parts-and-labor warranty 
on this system, with 18 months on the 
motherboard and a 30-day money-back 
guarantee. One significant drawback is the 
limited FCC Class A rating, meaning that 
the CPU 286/12 is approved for use in the 
office but not for home use. 

This box fits all the qualifications as a 
12-MHz AT clone in features, perform- 
ance, and price, but CPU goes further with 
the small touches like the disk caching 
software, delayed-response reset switch, 
10-year battery, money-back guarantee, 
and 80-ns. memory chips. If you’re trying 
to choose among mail-order machines, 
don’t pass over the CPU 286/12 lightly. 
Consider these features as well as the 
thought behind them: the CPU developers 
didn’t need to include the extras, but they 
did. That counts. 


FACT FILE 





CPU 296/12 





Computer Products United, 12803 Schaberum. 
~Ave., irwindale, A91706; (800) 824-2936, (818) 
338-5959. « 
List Price: With 512K RAM, 1.2MB B¥einchor = 


DESTINY COMPUTERS 
Destiny 286 
by Mitt Jones 


Destiny Computers seems bent on bring- 
ing the no-holds-barred, bargain-basement 
mentality to the retail market. Though it 
sells its brand of computers only through 
dealers, this company is all too eager to 
stress that a Destiny machine can be built 
any way you like it, and for only $875 in its 
512K base configuration. 

Case in point: We received two 12- 
MHz Destiny 286 machines for this round- 
up. The two systems, both labelled only 
Destiny 286, seemed identical until we slid 
off the chassis covers. A look inside turned 
up two different motherboards based on 
two different chip sets and running two dif- 
ferent brands of BIOS. When I called to 
determine which of the two machines the 
company would like to submit for review, 
the spokesman seemed to have a hard time 
deciding. He did, however, ask what type 
of keyboard I prefer, boasting that the 
company carries seven different makes. 

Is there anything inherently wrong with 
this approach? Well, yes. Adequately sup- 
porting one motherboard per model pre- 
sents enough of a challenge, especially 
when you’ re throwing in one of a half-doz- 
en varieties of each component. And 
maintaining accurate, helpful documenta- 
tion is nearly impossible when one ma- 
chine can be so different from the next. 

With that caveat out of the way, it’s safe 
to point out the raw value and performance 
the Destiny machines offer. If you’re look- 
ing for a fast, feature-packed, low-cost 
machine you can specify virtually compo- 
nent by component, your closest Destiny 
dealer can help you. 

The machine Destiny Computers se- 
lected for review uses a motherboard near- 
ly identical to that of the MultiMicro 
286/12 (also reviewed here), both in layout 
and features. MultiMicro reported its 
motherboard maker as VIP, while Destiny 
reported first that its board was made by 
NIC—the name printed on the mother- 
board documentation—and then main- 
tained it was Sigma Designs. Judging by 
their nearly identical layouts and their 
common use of the Suntac chip sets, it 
seems likely that both motherboards are 
based on one design, licensed (possibly by 
Suntac) to several manufacturers. 

Regardless, the motherboard in the 
Destiny 286 ranks among the fastest 
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Destiny 286 


The bare-bones PW” 7 
512K RAM Destiny | <4” 
286 offers five drive |: 

bays (twomount | 

vertically) for only 
$875. Our standard 

40MB hard disk 

configuration lists at 
$2,610. 





around. It boasts an abundance of features, 
including a rechargeable nickel cadmium 
battery, jumper-selectable wait states (zero 
or one), LIM EMS 4.0 emulation capabili- 
ty (with the help of an included driver), 
and memory sockets designed to accept 
256-kilobit or 1-megabit chips for a moth- 
erboard total of up to 4MB. Our evaluation 
unit came outfitted with one 18-socket 
bank of 100-nanosecond |-megabit chips, 
for a total of 2MB of RAM. The ROM 
BIOS was Award. 

A Genoa 16-bit VGA adapter and 
Adaptec ESDI floppy/hard disk controller 
occupied two of the six 16-bit slots in our 
evaluation unit. The 200-watt power sup- 
ply provides four leads, two of which 
powered the TEAC 1.2MB 54-inch flop- 
py disk drive and 18-millisecond, 90MB 
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hard disk from CDC. Including the Relisys 
VGA monitor and DOS 3.3, our evalua- 
tion unit would list at $3,533—a good 
price considering the high-performance 
equipment provided. 

The 7- by 14%- by 16-inch (HWD) 
small-footprint case can accommodate 
five half-height drives: stacked horizontal 
bays make room for three full-size drives, 
while brackets on each side of the bays ac- 
commodate two 32-inch drives mounted 
on their sides. The three horizontal bays 
and one of the side-mount brackets provide 
front-panel access. The case won’t win 
any awards for solid design, but it fits to- 
gether well. 

Front-panel features include a system 
clock, hard disk indicator, turbo button 
and indicator, reset button, and power but- 
ton and indicator. The turbo button toggles 
processor speed between 12 and 6 MHz. 
Our tests verified the corresponding bus 
speeds of 8 and 6 MHz. 

Documentation supplied with the ma- 
chine comprised the motherboard man- 
ual—meant more for system designers 
than end users—and the original manuals 
for the Genoa and Adaptec adapters and 
CDC hard disk. 

While testing this machine, I acciden- 
tally turned on the machine numerous 
times while digging around inside the 
chassis by bumping the keyboard into the 
power button. The button is sufficiently re- 
cessed when in the on position to avoid ac- 
cidental contact, but I’d rather not have my 
machine turn on or off without my express 
consent. 

My only other complaint concerns the 
Genoa adapters supplied in each machine. 
On one board, the crystal sat so loosely in 
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Destiny 286 

Destiny Computers, 754 Whitney St., San 
Leandro, CA 94577; (800) 366-4272, (415) 430- 
8810. 

List Price: With 512K RAM, 1.2MB 5'4-inch or 
1.44MB 32-inch tloppy disk drive, $875; with 
1MB RAM, 40MB hard disk, VGA monitor, DOS 
3.3, $2,610; with 2MB RAM, 90MB hard disk, 
$3,533. 


In Short: A fast, feature-loaded, bargain- 
basement machine that sells through dealers 
only and comes in many different configurations. 
Problems included minimal documentation and 
faulty VGA adapters. 
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its socket that it could be moved with a 
slight touch; it arrived halfway out of the 
socket. In the second Destiny 286, the 
same crystal had been affixed to its socket 
with a rather large blob of white plastic- 
like material. 

If you buy the Destiny 286, you will un- 
doubtedly get a fast, feature-packed ma- 
chine at a very low price. You'll also have 
the pleasure of configuring the machine 
with the components you like or trust 
most. Be forewamed, however, that this 
machine will not offer you the security of 
gentle documentation, beefy construction, 
or even support personnel who are neces- . 
sarily well acquainted with your particular 
equipment. 
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ESD Series es 2000 


by Bruce Brown 0 i 
The ESD Series 2000 in its ee rae 
ration is better left on the shelf. The unit 
performs well, with good comparative 
numbers on most of our benchmark tests. 
But the relatively high price for this little- 
known computer ignores the reason deal- 
ers sell clones and users buy them: clones 
are supposed to cost a lot less than bigger 
brand names. The $1,460 list price for a 
512K one-floppy-disk-drive system with 
one parallel and one serial port is about 
$500 more expensive than its competitors. 
The tested configuration, with IMB 
RAM, 43MB hard disk, VGA adapter and 
monitor, and DOS 3.3, costs $3,268— 
roughly $1,000 more than the machines 
you can get from most mail-order houses. 
Sure the ESD computer costs less than 
IBM, Compagq, Hewlett-Packard, or Wyse 
computers, but those machines aren’t its 
competition. 

The second major issue is quality con- 
trol, both in terms of the initial designing 
and checking the units that go out the door. 
The problems we observed may just be a 
factor with the system case in the test unit, 
a full-sized desktop unit that holds only 
four drives. Because of the location of the 
drive bays (further to the left than usual), 
the hard disk they held pushed against the 
half-length-drive controller card in the 
back of the machine. The pressure bent a 
fairly flimsy vertical drive support, so the 
disk drive was left hanging diagonally in 
the case. An end user who had the same 
configuration and didn’t open the case 


































Nothing travels easier than a 
FOCUS application. PC/FOCUS is 
the PC implementation of the 
world’s leading Fourth Generation 
Language, plus a complete and 
powerful database management 
system. 

In addition to MS-DOS, OS/2 
and all major LANs, FOCUS also 
runs on IBM mainframes, DEC 
VAX, Wang VS and most UNIX 
systems, 

Capable of relational joins and 
universal data access to every 
major database running on any of 
those platforms, FOCUS is the 
perfect development tool for com- 
pany-critical cross platform appli- 
cations and for downsizing or 
upsizing applications. What's 
more, it’s really easy to use. 

For more information on appli- 
Cations that travel well, call or write 
Information Builders, Inc. 


PC/FOCUS 


Information Builders, Inc. 


PCIFOCUS sa reqstered trademark of Information Busiders. inc 
Other prod nes are aGemarks of thew respecuve Nolders 


1250 Broadway, New York, NY 10001 (212) 736-4433, Ext. 3700. 
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ESD Series 2000 


The ESD Series 
2000 costs $3,268 
for our tested 
configuration. The 
hard disk in our test 
unit bent a support 
strut because the 
drive fit too tightly. 





might not have realized the problem for 
months, or perhaps not at all, but the odds 
are fairly strong that there would have been 
problems with the drive, since hard disks 
run best when mounted horizontally or 
vertically, not diagonally. The test ma- 
chine also had a loose front panel; support 
pieces were partially broken. 

The ESD Series 2000 case measures 
6.5 by 19.5 by 16.5 inches (HWD). The 
tested configuration had 1MB of 100- 
nanosecond RAM, a MicroScience 43MB 
hard disk, a Video Seven 16-bit VGA 
card, and a Tatung VGA monitor. The 
200-watt power supply has four leads, 
which is fine for the four drive bays, as- 
suming you can fit four drives by judi- 
ciously placing the drive controller some- 
where other than the normal slot because 
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of the space problem. The two bays on the 
right accept removable media. ESD’s 
NDC controller (with ST-506 interface 
and MFM encoding) manages up to two 
hard and two floppy disk drives. Disk 
caching software is not included. 

Fujitsu makes the 101-key Enhanced- 
style keyboard, which has a reasonably 
good clicky feel. The keyboard has indica- 
tor lights for CapsLock, NumLock, and 
ScrollLock on the keys themselves, not on 
a separate indicator panel as is more stand- 
ard. The keyboard cable is a generous 108 
inches long. 

The ESD Series 2000's processor is rat- 
ed at 12 MHz but runs at 11.9; the chip 
pauses briefly to refresh memory for com- 
patibility’s sake. There is no slow mode. 
The expansion bus runs the six 16-bit and 
two 8-bit slots at 8 MHz. One 8-bit slot and 
one 16-bit slot can take only half-length 
expansion cards. 

ESD makes its own motherboards us- 
ing VLSI Technologies 286 chips and 
Phoenix BIOS. Memory can be set for ei- 
ther zero or one wait state, with zero wait 
states the factory-set default. You can fit 
up to 1MB on the motherboard; if you 
want to go higher you must buy a memory 
expansion board. The most-competitive 
clones let you replace the 256-kilobit 
RAM chips with |-megabit chips to get 
4MB without an add-on board. ESD does 
not use memory interleaving or shadow 
RAM or video BIOS on this machine. 
Even though the system clock runs a bit 
below 12 MHz and there are no speed-up 
memory schemes, the Series 2000 scored 
better than average on the processor and 
conventional memory benchmark tests. 

There is a reset switch on the front of 
the machine, along with power, hard drive 
access, and turbo-mode lights. Since this 
machine always nuns in turbo mode (11.9- 





ESD Series 2000 

ESD Computers Inc., 10620 Rockley, #200, 
Houston, TX 77099; (713) 530-5671. 

List Price: With 512K RAM, 1.2MB 51-inch 
floppy disk drive, $1,460, with 1MB RAM, 43MB 
hard disk, VGA monitor, DOS 3 3, $3.268. 

In Short: The ESD Senes 2000 has the standard 
features for a 12-MHz 286 machine, but the price 
ts too high for a lesser name. Quality control and 
design are less than outstanding. 
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MHz, in this case), the indicator is super- 
fluous. 

ESD provides a standard |-year war- 
ranty on parts and labor, with service pro- 
vided through dealers. There is a small 
technical support staff at ESD, but the 
dealer is the preferred avenue for technical 
help. 

In sum, the ESD Series 2000 costs too 
much for what it offers. The performance 
scores are impressive, but they’re not 
enough to make up for poor design and a 
high price tag. ESD sells other 286 ma- 
chines that may be better buys, but there’s 
No good reason to go with this one. 





Though by no means the least-expensive 
machine in this roundup, the Everex Step 
286-12 ranks near the top when it comes to 
value per dollar. Add up zero-wait-state 
performance, better-than-average con- 
struction, a generally thoughtful design, 
DOS 3.3, GW-BASIC, and | year of on- 
site service, and suddenly the $2,299 base- 
configuration list price begins to look like a 
bargain. 

The Step 286-12 also offers one advan- 
tage no other machine here can boast: its 
very own 386SX upgrade kit—optional, 
of course. The proprietary upgrade won’t 
raise your system’s clock speed, but it will 
allow you to take advantage of 386-specif- 
ic software. One word of caution: by the 
time you add the $699 price of the upgrade 
kit to the price of the machine, you’re pay- 
ing about what you would for a similarly 
positioned 16-MHz 386SX. It’s a comfort 
to know the upgrade is there, but if you 
think you'll really buy it you should opt for 
a 386SX machine from the start. 

The Step 286-12 boasts one of the most 
useful arrays of front-panel controls I've 
ever had the pleasure of tinkering with. My 
favorite of the bunch is an inconspicuous 
little button that lets you disable the system 
speaker at will. More useful and only 
slightly less interesting, a three-position 
speed switch allows you to toggle between 
12 MHz at the top setting and 4 MHz at the 
bottom. The middle setting enables using 
the keyboard to select 12, 6, or 4 MHz, 
and an indicator light for each helps you 
keep track of the changes. A reset button, a 
power indicator, and a hard disk access 











In 1989 
We've Opened A New 


Window Of Opportunity. 











| f you’re the entrepreneur we're looking for, you'll 
be ready to call by the time you finish reading this page. 


You may already know us as one of Inc. magazine's top 50 fastest growing privately owned U.S. firms. Compu Add 
generates over $1-million in sales per day. If you can leverage our marketing strength to drive those sales higher 
in your own territory, we have a very profitable proposition for you. 

As a CompuAdd CVAR, you'll market a fast-selling inventory of over 2,000 computer products. We'll back you 
with an impeccable reputation for quality manufacturing, direct market pricing, and toll-free technical support. 

Call us today for an information packet. Windows of opportunity don't stay open forever. 


Compeufidd 


800-999-2166 
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12-MHz 286 PCs 


fae BENCHMARK TESTS: 12-MHz 286 PCs 


- 
The Destiny 286, MIT Systems 286-12, and The Compaq Deskpro 286e has some of the 
MultiMicro 286/12 share the fastest times slowest processor speeds, but its video 
on our processor tests. In fact, whatever scores are lightning-fast; in this respect only 
other problems it may have, the MultiMicro the Mitsubishi MP286 comes close. 
emerges with the fastest timings overall. 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80286 Instruction Mix Elapsed Time (seconds) 


Tha 60286 Inatruction Mix benchmark 
sks specific to 


a SE 


how the CPU operates in the contaxt of 
the bus. processor, system memory, and 
motherboard architectura, a tastar time 
maans better overali computer 
performance 


The Floating-Point Calculation Without 
Coprocessor benchmark test sets up a 
floating-point emulstion program in RAM 
and then exarcises tha processor and 
testa RAM access speeds during fioating- 
point calculations 
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Conventional Memory Elapsed Time (seconds) 


The Convantional Memory benchmark 
tasi measures the read/writa speedof the 19 
first 640K of memory Slower relative 
umes can indicate the presence of 07s 
memory wait states or Memory chips 


rated at slower access speeds 05 
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DISK BENCHMARK TESTS 
DOS File Access (Small Records) 


The OOS File Access (Smail Records) 
benchmark testtimes disk throughput as +999 WORST 1 
@ result of mechanical disk drive speed, 

hard disk controller functon, and bus 750 
speed The test 1a performed without 
software disk caching Fast times are 
advantageous lor programs that work 
with many short segments ot data 
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12-MHz 286 PCs 


BENCHMARK TESTS: 12-MHz 286 PCs 





DOS File Access (Large Records) Elapsed Time (seconds) 


The OOS File Access (Large Records) 
benchmark test times disk throughpul as = 200 
@ result ol mechanical disk drive speed, 

hard disk controllar function, and bus 180 
speed This test minimizaa tha affect of 

small hardware caches on disk 10.0 
aubsystem performance It is performed 
without software disk caching Fast 
limes ara advantageous when targe files 
are loaded 


BIOS Disk Seek Elapsed Time (seconds) 





Tha BIOS Olsk Seek benchmark isst WORST 
Measures mechanical track-to-track 2o 

disk drive access times Fast times are 

helpful with programs auch as 240 


databases, which often atora and must 
latar find data in many separate places 1g 9 
ona dnve 
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Relative Times 


There are no major surprises among these 12-MHz computers based (Compaq Deskpro 286e - 100) 


on the 80286 microprocessor—the technological wonder of a bygone, 
year. From the Arche Triumph 286, in the middle of the pack, to 
the Destiny 286, which came in first on our processor 
tests, the last ten listed machines represent the 
best test handlers in this roundup. 

On the basis of numbers alone, the 
bargain-basement-pnced MultiMicro 286/12 is 
the leading machine overall, scoring among 
the top five on each test. Speedy perfor- 
mance, however, should not blind the buyer to 
possible problems with the unit’s construction 
and customer support. 

Some performance handicaps could be 
overcome by changing the configuration. 
A faster hard disk would be a quick fix for 
some of the mail-order systems—the 
Swan 286/12, MIT Systems 286-12, and 
Compu-Add 286/12—although the Swan's 
slow Conventional Memory access is a 
factor to beware. Unfortunately, increasing 
the prices of these systems by adding 
faster components places you on the 
doorstep of the 80386SX world without the 


benefits of multitasking technology. we Sts 
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Standard 
PowerFlex 


Features: Racing at 12.5 Mhz, 
the new 286-based 


PowerFlex from ALR 
runs circles around 
the 8MHz 


e 
conipetition. Just I t d 
check out the Mips n ro ucing 
chart on the next th eC A \ R 
page. 
The powerful 40 Mb One megabyte of main P ower. F lex 


embedded hard disk inemory with built-in 
provides storage for hardware EMS 4.0, 


approximately 20,000 you can 
pages of documentation. 


1 
"nny Wis — 


innmediately break the Had Nth { 

640K barrier to run all {) Al L 

your memory intensive rae 
spreadsheets and other Home of the World's First 386 PC 


applications. _ JS Advanced Logic Research, Inc. 






AST, Rampage and Bravo are registered trademants of AST research, inc, 386, 386Sx and i486 are registered trademarks of Intel Corp Compog and Deskpro are registered 


It's not over until the 
fat lady sings. 


So don't say Bravo'yet. 


}; At ALR we're better known for our advances in 386® technology that won 
™ PC Magazines award for Technical Excellence. That doesn't mean we've 
forgotten 286 technology. With the introduction of ALR's 286-based PowerFlex, 
we've designed a system that offers the most standard features at a cost of only 
$1495. That's almost half of what you'd pay for an equally configured system. 

But what really sets the PowerFlex apart from other 286 based systems is the 
one standard feature that is far from standard. Immediate upgradability to 3865X® 
and soon i486® technology. This assures that as your application needs change, your 
PowerFlex can change with them. 

So to get more information on this remarkable PC and the name of your 
closest ALR authorized reseller please call; 


1-800-444-4ALR 












aes... The 386/i486 —~ 
Ss “ee connector is SES, 
de the most The 386SX ® 
innovative P owerFlex 
feature Module, 
available now, 
offers true 386 - 
based processing 
ALR PowerFlex with 386SX Module [iil] to run all 386 - 
Air Powerriex [il na rtros ot CALA on the based applica- 
AST® Browo/266 inte wenn''s te Sroka cae re ume,  —- PowerFlex, tions. At $395, 
You can this upgrade to 
ALR PowerFlex AST. Bravo/286 woe 386 eae is 
ech- a savings of over 
Fi SMR | tony | 
0-Wait State Paged O-Wait State and soon compared to 
1.44 Mb Floppy Drive 1.2 Mb Flappy Drive i486® Compagq's® 
6 Expansion Slots 3 Expansion Stots technology. Deskpro®386s 
4 intemal Drive Bays 2 intemal Drive Ba It's your model 40. 
| $1245 | Maciel S guarantee ‘ 
40 Mb hard Disk se50 |40 Mb hard Disk that what ee 
cemeueei (fs Eee tseaas | et |e 
soll : ; today won't For our Canadian office: 
=a be Bile. 1-800-443-4CAN 
For our UK office: 
tomorrow . 0 635-521 922 





FAX: 0 635-521 844 

For our Singapore office: 
(65) 258-1286 

FAX: (65) 258-1285 


Prices and configurations are as of June 1989 and are subject to change without notice Verify 
with manufacturer. Shown with optional monitor. 


trademarks of Compag Computer Corp Copyright Advanced Logic Research, Inc. 1989 
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i eas K TESTS: 12-MHz 286 PCs 


VIDEO BENCHMARK TESTS 


Direct to Screen Elapsed Time (seconds) 


The Olrect to Screen benchmark tast 
indicates tha speed ot tha video adaptar 499 WORST 
memory Good scores indicate that a aa a 
intormation can get to the screen quickly, 
particularly for programs that avoid the 
computer s BIOS and go directly to the 
screen : 


30 
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Video BIOS Routine Without Scroiiing Elapsed Time (seconds) 
The Video BIOS Routina Without WORST 
Scrolling benchmark test measures 80 

how quickly the BIOS on the video 

adapter writes text data to the screen 60 


Fast video writing helps with programs 
that show full or partial screens of data 40 
without scrolling the screen 
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Video BiOS Routine with Scrolling Elspsed Time (seconds) 


The Video BIOS Routine with Scrotling 
benchmark test maasures how fast the 
video adapter can scroll the screen, 
moving the display up one line at atime 
Good performance ts helpful for scrotling 


120 


through word processing or spraadsheet 
fies 
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t 
ths Relative Times 

LAGS) (Compag Deskpro 286e = 100) 
The Compaq Deskpro 286e and Mitsubishi 
MP286 scored the highest for video 
performance. The Compaq's built-in, 16-bit 
VGA circuitry and the Mitsubishi's Video 
Seven adapter account for their strong 
showings. 

As with the hard disks, the mail-order 
machines would benefit from the 
substitution of faster, 16-bit video adapters 
for the standard 8-bit cards. This option is 

ly available but adds to the overall 
system cost. 
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Everex Step 286-12 


The Everex Step 
286-12 tucks away 
its turbo, reset, and 

speaker switches 

behind a panel in the 
front of the box. Our 
test-configuration 
VGA system costs 
$3,499. 





light, as well as one of those NBVU (Neat 
But Virtually Useless) 8-character infor- 
mation panels, round out the collection. 
Last but not least, a see-through, smoke- 
tinted plastic door slides over the control 
panel to guard against accidental resets. 

With its cover off, the Step 286-12 
looks a lot like a good old IBM AT, mean- 
ing you shouldn’t have a problem finding 
replacement parts that fit. Everex sent the 
6°%- by 17'4- by 16-inch small-footprint 
model for evaluation, but a full-size ver- 
sion is also available. Aside from size, the 
only real difference is the number of drive 
bays: the small-footprint chassis accom- 
modates three half-height drives, while the 
full-size chassis makes room for five. 

The Everex motherboard sports an Intel 
12-MHz 286, an AMI ROM BIOS, and a 
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chip set that is all Everex but for one Chips 
and Technologies DMA controller. Two 
banks of memory sockets, designed to ac- 
cept either 256-kilobit or 1-megabit DIPs, 
allow motherboard memory expansion up 
to 4MB. Though spec’d for 80-nanosec- 
ond chips, our machine came with 100-ns. 
256-kilobit chips. Everex assured us that 
the chips had been adequately tested via 
factory bum-in to ensure proper zero-wait- 
state operation. 

In addition to the usual collection of AT 
switches, you'll find a couple of system- 
board options most vendors don’t give 
you. First, a jumper lets you slow the sys- 
tem down by adding a system-wide wait 
state. In the full-size chassis, the position- 
ing of the jumper makes it impossible to 
set, so you'll have to specify the setting be- 
fore your computer leaves the factory. 

Next, to help ensure VO adapter com- 
patibility, Everex allows you set VO bus 
wait states; in addition, it runs the bus at a 
top speed of 6 MHz. One motherboard 
switch allows from zero to two wait states 
for the six 16-bit slots, and another allows 
from three to five for the two 8-bit slots. 
The default settings are one and four. 

The Everex documentation was another 
pleasant surprise. The team that designed 
and wrote it should be captured and put to 
work rewriting documentation nation- 
wide. Nicely bound and wonderfully illus- 
trated, the 200-page manual pulls off the 
difficult task of telling both the new user 
and old pro what they need to know with- 
out bogging either one down. 

The Step 286-12 comes with a RAM- 
disk program and, like many other ma- 
chines in this roundup, a relabeled version 
of PC-Kwik disk-caching software. 

This machine’s only real drawback 
may be a few rather obscure components, 
Everex designs a good number of the com- 








Everex Step 286-12 

Everex Systems Inc . 48431 Milmont Dr . 
Fremont, CA 94538, (800) 356-4283, (41S) 683- 
2211 

List Price: With 1MB RAM, 1 2MB S's-inch or 
1.44MB 3'-inch floppy disk dave. DOS 3.3. GW- 
BASIC 3.2, $2,299, with 40MB hard disk, VGA 
monitor, $3.499 

tn Short: A high-performance, high-quality 
system that comes with excellent documentation 
and 1 year of on-site semmce 
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ponents itself, and the company is busy de- 
signing components to replace most oth- 
ers, but in the meantime you'll have to live 
with a lesser-known name or two. For in- 
stance, the Everex-labeled VGA monitor 
is supplied by Calcomp, and Maxilogic 
(wholly owned by Everex) manufactures 
the Paradise-based VGA adapter. None of 
the these components was obviously infe- 
rior; the Maxilogic VGA performed espe- 
cially well. 

A 40MB 28-millisecond Seagate drive, 
a TEAC 1.2MB 5%-inch floppy disk 
drive, and the Everex ‘‘Magic VO*’ VO 
adapter rounded out the equipment in our 
evaluation unit. 

All in all, the Step 286 packs plenty of 
features and quality into a reasonably 
priced and extremely fast package. If you 
fancy the raw speed and nuts-and-bolts 
versatility of some of the lower-priced ma- 
chines but you also want the solid backing 
of a company that’s been around, this ma- 
chine may be just what your desktop 
needs. 


= 

a TECHNOLOGIES CO. 

HeadStart III 
= 
Package deals are great if you want every- 
thing that is supplied in the package. The 
widely advertised HeadStart II comes 
with lots of brand-name software and 
many standard features—though not, as 
you might believe from reading the ads, a 
monitor. Users who don’t want to choose 
their own hardware and software compo- 
nents might be relieved by HeadStart 
Technologies’ doing the job for them. 
More-knowledgeable users will choose a 
different combination. 

The HeadStart III is sold by HeadStart 
Technologies Co.; the company name was 
Vendex before it was purchased by North 
American Philips. The base system, with- 
out a monitor, costs $2,995. This price is 
usually missing from the otherwise de- 
scriptive ads. If you want to add Head- 
Start’s VGA monitor for $795, the full sys- 
tem price is $3,790—enough reason to 
pause and analyze what you get for the 
money. 

The HeadStart III system includes 1MB 
of RAM on a motherboard that uses Intel 
286 chips, a proprietary version of the 
Award Software BIOS, and an 80286-12 
processor. The processor nuns at either 8 or 
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HeadStart III 


The HeadStar Illis a 
pricey $3,790 with 
1MB of RAM, a32MB 
hard disk, aVGA 
monitor, and 
software. Its three 
drive bays are full, 
and expansion is 
limited. | 





12 MHz, while expansion boards are ac- 
cessed at 8 MHz. Standard drives include a 
32MB hard disk and both 1.2MB 54-inch 
and 1.44MB 3'4-inch floppy disk drives. 
Including both flavors of floppy disk 
drives is a sensible, aggravation-freeing 
move, but HeadStart obviously expects 
that you will be satisfied with the provided 
drives, including the hard disk, since there 
are no vacant drive bays. 

Other standard features include two se- 
tial ports, one parallel port, a mouse port, a 
game pott, 16-bit VGA graphics, anda 1:1 
interleave Western Digital hard disk con- 
troller. A 101-key keyboard with an 84- 
inch cable and relatively dull feel com- 
pletes the hardware package. 

The HeadStart HI’s system box, 4.25 
by 16 by 16.25 inches (HWD), doesn’t 
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take up much desk space, roughly follow- 
ing the design profile of IBM’s PS/2 sys- 
tems. Inside the box you discover a depar- 
ture from the PS/2’s easy-to-take-apart 
design. While PS/2s are short because they 
are designed for short MCA add-on cards, 
the HeadStart Hl is short because it holds 
the more-standard but taller AT bus cards 
horizontally. These cards fit horizontally 
into an unusual treelike expansion bus, 
similar if not identical to that used in the 
Maxar 286L (also reviewed here). 

Both 8- and 16-bit full-length expan- 
sion cards fit into the left side of the expan- 
sion tree. The right side of the tree—popu- 
lated in the HeadStart with standard- 
feature cards for video, hard disk 
controller, 1/0, and memory expan- 
sion—has three half-length 16-bit slots. 
As long as you never have to take out the 
expansion tree, this system is probably 
fine, but (as with the Maxar) once you 
loosen all the parts necessary to take out 
even one of the cards on the right side of 
the bus, you may have trouble putting ev- 
erything back together correctly. 

The HeadStart III ads give the impres- 
sion that you can add 2MB of RAM to the 
motherboard without purchasing another 
card. This is literally accurate, because the 
stock I/O card for the mouse and game port 
has room for 2MB of memory chips. if 
you want more than 3MB, of course, 
you'll have to buy a card. Memory runs at 
one wait state, with no memory interleav- 
ing. This system does not have shadow 
RAM or video BIOS. 

If you like the HeadStart II as it is and 
won't outgrow the hard disk, then you 
have a machine with three slots for extra 
goodies, such as a modem card or extra 
memory expansion cards, should you need 
them in the future. Add a monitor, a cable, 
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HeadStart tlt 
HeadStart Technologies Co., 40 Cutter Mill Rd, 
#438, Great Neck, NY 11021; (800) 882-1888. 
List Price: With 1MB RAM, 32MB hard disk, 
1.2MB 5'4-inch and 1.44MB 3'%1nch floppy disk 
drives, DOS 3.3. GW-BASIC, $2,995; with VGA 
monitor, $3,790. 
§n Short: if you can use all the software included, 
the HeadStart Ill is a great deal. Otherwise, this 

it PC 





average-performing, lim ity 
costs too much. Not certified for home use. 
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and a printer and you're all set. 

I probably wouldn’t have chosen the 
mix of software HeadStart Technologies 
has bundled with this system, but there’s a 
lot here, and it’s all good. The broad base 
is Framework II, This integrated software 
package isn’t the most recent edition (Ash- 
ton-Tate currently sells Framework II], 
but for years many people were happy with 
Framework IP's word processing, spread- 
sheet, and telecommunications modules. 

The HeadStart HI mix also includes 
3-D Perspectives Graphics, a Windows- 
like Advanced Operating Environment, 


The HeadStart Ill 
holds expansion cards 
horizontally In an 
unusual treellke 
expansion bus that 
proves difficult to 


reassemble correctly. 


Splash, Publish-It!, several utility pro- 
grams (including the respected XTree 
drive- and file-management program), and 
one game, Chessmaster 2000. ATI tutorial 
software to help you figure out how to use 
the computer and DOS 3.3 is included as 
well. If you don’t have many computer 
books on your shelves, the documentation 
that comes with all this software will get 
you off to a good start. 

One of the more-exciting features of the 
HeadStart Ill is the 18-month parts-and-la- 
bor warranty, with on-site service provid- 
ed by Harris, a nationwide service chain. 

A perplexing note concerns the Head- 
Start III’s FCC rating. The case is marked 
with a Class A certification, meaning that 
you're not supposed to use this machine at 
home. If the FCC rating doesn’t change, 
it’s hard to recommend the HeadStart [I 
for any use. You can’t use it at home and it 
isn’t enough computer for business use. 
Businesspeople are also less likely than 
home users to use the bundled software, 
which makes the HeadStart II an even 
more chancy deal. Bundling makes for im- 
pressive ads, but this is one case where it 
doesn’t pay. 





Today, you need VGA. Or maybe Extended VGA. 
Quadram believes you deserve more. 


1024 x 768 
Why settle for mere VGA? Or even Extended VGA? The 
256K Spectra gives you 64 colors at a resolution of 800 x 
600. And, with expansion to 512K, sixteen colors at the 
new graphics standard of tomorrow, 1024 x 768. 
Quad VGA Spectra has the flexibility and power to 
enhance both 8-bit machines and 286/386 systems. 





SPECTRA 


. : Compatibility 
™ 
The Basiled a i ee) Naturally, QuadVGA Spectra is register-level compatible 
software for DOS users with Mar Envy. ae with all accepted modes from Extended VGA down to 
$199 Value MDA. That means you can use yesterday's software as 
Limited Time Offer well as today’s and tomorrow's. 


Best of All, It’s From Quadram 
Quadram was in the graphics business back when screens 
were monochrome. And, we've provided our customers 


with a solid product in every mode that has evolved since. Mg 
In fact, our QuadEGA + and ProSync led the color revolu- 
tion and are still popular boards. We understand graphics, QUADRAM 

An reemgera Systerns Company 


Call Us 
To find out where you can buy Quad VGA Spectra, We Don’t Make Computers, 
call us at (404) 564-5566. And find out how We Make Them Better. 
to enjoy tomorrow, today. 


Traderark/Ovener: Quadram, the Quadram IGA +, QuadEGA ProSync, 
QusdVGA PSTN 
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Make Irwin’ do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 
ideas—all automatically. 

No complicated 
commands. 

No sloppy floppies. 

EzTape’ software 
-_ —— makes it easy to store 
whatever data you want. Whenever you want. 

It doesn’t matter whether you're backing up a PC 
or a Macintosh? 

An Irwin backup system works with them all. 
Along with all the popular local area networks. 
Providing up to 80 megabytes of reliable storage. 

In fact, with its patented AccuTrak’ precision 
tracking technology, you can transfer data from a PC 
toa PS/2°to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACKUP]1 for the dealer nearest you. 

Because the best way to make backupsis to avoid it. 


IRWIN 


A Cipher Products Group 





©Copyright 1989, Irwin Magnetic Systems. a subsidiary of Cipher Data Products, Inc. 210] Commonwealth Blvd., Ann Arbor, MI 48105, Irwin, ExTape and AccuTrak are registered 
trademarks of Irwin Magnetic Systems, Inc. PS/2 1s a registered trademark of International Business Machines Corporation and Macintosh is a registered trademark of Appie Computer, Inc. 
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HEWLETT-PACKARD CO. 
HP Vectra ES/12 


by Bruce Brown 


While Hewlett-Packard’s current presence 
in the personal computer world is due to its 
laser and ink jet printers and desktop scan- 
ners, for 2 years HP has been building a 
line of standalone computers. Originally 
HP’s microcomputers were used most of- 
ten in conjunction with its minicomputers, 
but now the company wants to compete 
with IBM and Compaq as an altemate 
high-end PC vendor. The HP Vectra 
ES/12, Hewlett-Packard’s 12-MHz 286 
computer, is a respectable machine, but its 
performance and pricing are not yet com- 
petitive. 

The Vectra ES/12 starts with a base 
model for $2,495, including 640K RAM, 
achoice of a 1.2MB 5¥-inch ora 1.44MB 
3¥%-inch floppy disk drive, one parallel 
and one serial port, and a keyboard. The 
base model comes with an HP Human In- 
terface Link port and Terminal Emulation 
software (for the HP minicomputer, so 


HP Vectra ES/12 

Hewlett-Packard Co., Customer Information 
Center, Inquiry Futfiliment Dept, 19310 
Prunendge Ave , Cupertino, CA 95014; (800) 
752-0900 


List Price: With 640K RAM, 1.2MB 5¥%-inch or 
1.44MB 32-inch floppy disk drives, $2,495; with 
40MB hard disk, VGA monitor, DOS 3.31, 
$4,410; with 2.6MB RAM, $6,105. 

In Short: The HP Vectra ES/12 makes rt 
expensive to get more than the standard 640K of 
RAM, but otherwise this well-built, small-footprnt 
system performs well and ts pnced as expected. 
Look for discounts. 
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most of us get nothing from it), along with 
disk caching software and a setup pro- 


gram. 

The VGA configuration we tested for 
this review, with 40MB hard disk, costs 
$4,410. And that system still doesn’t meet 
all our requested specifications, for it has 
only 640K of RAM instead of 1 MB, and it 
has only one serial port. A two-serial ex- 
pansion card costs $230, but adding mem- 
ory is a far more expensive proposition. 
Unfortunately, the next step up for addi- 
tional memory is a giant one—increasing 
to 2.6MB by adding a $1,695 memory 


card. That card can hold additional memo- 
ry chips as well, to a maximum of 8MB, 
but the initial increment is crazy for any- 
one who merely wants a 1 MB system. 
Thus, the ES/12 VGA system with a 
40MB drive and 2.6MB costs $6,105, 
which makes even the Compag look like a 
bargain. At that price it makes sense to 
consider buying a 386-based computer. 
HP’s conception may be that users fall into 
two groups, wanting either a mere 640K or 
a great deal more memory. That doesn’t 
jive with market perceptions in general. 
The bottom line is that the Vectra comes 
across as either underpowered or too ex- 
pensive. Neither image helps its cause. 
The Vectra ES/12’s performance is ad- 


HP Vectra ES/12 


The HP VectraES/12 § 
sells for $4,410with Ff 
640K RAM, a40MB fy 

hard disk, anda VGA 

monitor. The system 
accepts a maximum 
of 8MB of RAMina 
special 12-MHz 
expansion siot. y 





equate for this class of machine. Because 
of compatibility-minded memory-refresh 
cycles the system runs at only 11.6 MHz, 
not the full 12 MHz; and this difference, 
though minor in real-life applications, rel- 
egates the ES/12’s scores to the lower end 
of the field. 

The ES/12’s small-format case mea- 
sures 6.5 by 16.75 by 15.5 inches (HWD). 
There are three half-height drive bays, 
with two available for removable media. 
The 176-watt power supply has three pow- 
er leads. In ail, there are eight expansion 
slots, but only seven are standard slots— 
five 16-bit and two 8-bit. The eighth slot is 
a proprietary slot for memory expansion, 
which runs at the full system: speed rather 
than slowing down to the 8-MHz bus 
speed maintained by the other slots. 

Many of the HP’s components and fea- 
tures are industry-standard, including a 
Wester Digital ST-506 MFM floppy/hard 
disk controller, a Chips and Technologies 
286 chip set, and a Phoenix-licensed HP- 
labeled BIOS. The 101-key Enhanced- 
style keyboard has unusually styled for- 
ward-slanting keys. While the keys look a 
bit odd, their spacing and relative reach is 


Hewlett-Packard seems 
to believe that users 
fall into two groups, 
wanting a mere 640K 
or a great deal more 

memory. The result is 
either underpowered 
or too expensive. 


very good. Unfortunately, the key re- 
sponse is fairly flat. The keyboard cable is 
a generous 108 inches long. HP uses a Par- 
adise 16-bit VGA card and its own VGA 
monitor. 

The Vectra ES/12 computer is an ac- 
ceptable machine backed by HP’s service 
network, but it is by no means a speed de- 
mon, and it costs too much. If HP wants to 
compete with IBM and Compagq, the com- 
pany needs an edge this machine doesn’t 
provide. 
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0 3%” format avalisble from us. Specify 2229 Worksheet Utilities 1.0... . $59. 
when ordering. 4479 CAllway$1.0..............0.. 85. 
@ packaga includes both 51/4" snd 3/2” 5157 MAllwaysior Symphony 1.0 . . 85. 
diaka. Generei Informstion ... NCP 
i 31/2" format avaliabia from manufacturer 4118 BHotLineTwo2.1............. 49. 
by request. Cail us for detalia. Generic Software ... NCP 
CP—copy-protected, NCP—not copy- protected 2264 Basic Home Design 3.0........ 35. 
4344 ®Generic CADD Level21.1...... 89. 
The four-digit number next to each product 4584 BCADD Starter Kit 1.0 (nc! Level2) 109. 
ja the product'a ITEM NUMBER. Please refer 2265 Generic CADD Level31.1..... 179. 
to this number when ordering. Thank you. Great American Software ... NCP 
4880 CThe Accounting System 2.0..... 179, 
SOFTWARE 4879 OPayroll2.05................. 89. 
5159 CMaster Module2.05........... 89, 
We only carry the latest versions of products. Hsrvsrd Associstes ... NCP 
Version numbers in our ads are current at press 2324 BPCLogo3.0................ 59. 
fime: e CClose-Up links keyboards and screens as one aS NCP 
unit to provide remote PC support. Also 2293 @Smartcomll3.0.............. 89. 
Aidua ... NCP automates communications. 2295 @Smartcomill1.0............ 149, 
1332 CPageMaker3.0.... . ...... Call Hiigreeve Software ... NCP 
Alpha Software ... NCP een ae AGED are 2323 DHyperACCESS4.0... . ..... 115, 
4103 wAlphaWorks 1.0... 109 HPPOTIACS 3.0.0.0 e vv eeeeereeeerees . Individusi Software ... NCP 
5104 [sALPHA/our1.0..... . 319. 2415 fTyping Instructor Encore 2.13.... 19. 
se ee cas 1525 Sidekick Plus1.0......... .. 135. 2408 OProfessorDOS2.51........... 27. 
«a 1526 @Sprnt1.0.................. 135. intuit ... NCP 
1521 Quattro 1.01 w/SQZiPlus 1.0... 165. 2426 MQuicken3.0. .............. 35. 
br eal é 1514 wParadox3.0.. 0... ss. call Javelin ... NCP 
‘ Bourbaki ... NCP 2526 BJavelinPlus2.03...... ..... 249, 
4524 O1IDIR+ 3.02... .. 49, Lord Publishing ... NCP 
\ Bridgeway Publishing .. . NC P 5191 @Ronstadt's Financials 1.01..... 125, 
4386 OFastlrax3.9................. 35. Lotus ... NCP 
Brightbiil-Roberts ... NCP 5417 
5408 OCHyperpad1.0... .... 0 ..... 59. §134 7 .. 99. 
Broderbund ... CP 4131 WAgendal.0................ 275. 
1434 OPrintShop2.41............... 39, 2660 OFreelancePlus3.0........... 345, 
1433 Memory Mate 3.01R (NCP) ..... 45. 2667 OSymphony2.0.............. 459. 
Cantre! Point ... NCP MECA ... NCP 
A 5039 PC Tools Deluxe 5.5 (new version) 79. 4529 WCheckwritePlus1.0........... 29. 
Central Point Software ... NCP 5038 CCopyllPC5.0............... 27. 2798 OManaging Your Money5.0..... 119. 
(SIPC ols Dew 5,3—-New! Novell & IBM Token Chronos Software ... NCP Microcom ... NCP 
Ring network support, 1-2-3 & dBase viewers 4387 fWho*WhateWhen 1.09 . .. 119. 2775 OCerbonCopy Plus 5.0(2req.)... 115. 
with launch capabilities, simplified user inter- wre Associstes ... NCP 4651 ORelay Gold 3.0. ao 149, 
’ he: 4934 @SuperCalc51.0............ 319. Micro Logic ... NCP 
iti eae Fo) Corei Syatama .. . NCP 2968 Olornado18... . .......... 55. 
option Support in kup. .. : 5506 CCorel Drew 1.02..... .. 285, 
; . Crosstalk Communicationa ... NCP 
Application Techniques ... NCP 2911 ORemote?1.1......-.+--...... 95. 
1214 @PizazzPlus1.2............... 75, 2908 OCrosstalkXVI3.7....0 0 ..... 95. 
Ashton-Tste ... NCP 2909 OCrosstalk MK.4 1.1 . . 124. 
4450 OdBASEIV 1.0............... call DacEaay ... NCP 
1309 (MultiMate Advantage li1.0... 299. 3208 OlLightning4.82......... ..... 39. 
Autodaak ... NCP 1754 ODacEasyLight1.0...... .. 42, 
4519 DAutosketch2.0.... = ...... 89 1756 ODac Easy Payroll3.0..... =e 59: 
Bibie Reaearch ... NCP 1748 ODec Easy Accounting3.0....... 59. 
1464 OThe Word 4.2 (KUVor NIV)... .. 159. 3209 OLucid3-D2.0,............... 59. 
Bioc Publishing ... NCP Dsta Storm ... NCP 
4796 OPersonalLawyer2.0... ...... 39. 4798 OCPROCOMMPLUS1.18...... . 45. 
4801 OPopDrop3.1............ .. 32. Delrins Technology ... NCP 
1447 DFormTool2.01......... 55. 4325 @PerFORM 2.0 (new version).... 179. E 1 
4594 CFormFiller2.0.... .... . 89. 5th Generetion ... NCP {pee CDRH heed 
Boriand internstional ... NCP 3950 GFastback Plus2.09.......... 409, | £X-810 Primer—New! superb printing 
1527 WSuperkey 1.16... .. .. 69. Fox Software ... NCP performance of tao aad fay 
1498 ATurboC20............. 0. 99 2233 HiFoxbase Plus 2.1 (single user) .. 199. advanced SmartPark paper handling, anda 
4330 BTurboC Prof Pack1.0....... . 169. Foundstion Wsre ... NCP economical price: Perfect for home use 
§335 HlurboPascal5.5............. 99 6505 OCetus1.0...........ccc cee a9, | WY pe 
4332 Turbo Pascal Prof. Pack 1.0.. ... 169 Funk Software ... NCP or asa second printer at work $199. 
4329 BTurbo Assembler & Debugger 1.0 99. 2228 OSideways3.21.... 3 ....... 42 
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4928 
4929 


$490 


3080 OGuide2.0................. $143. 3495 Professional Plan 1.02. . . $59. 
a ———— Paperback Software ... NCP 3499 CIPFS:First Publisher 2.1... 79. 
FOR THE: I r 3142 OVP-PlannerPlus2.0.......... 145. 4342 lPFS:First Graphics 1.0.... . 69. 
RECORD: WittMaker 3138 OVP-Expert 2.02 .............. 145. 3478 GIPFS:First Choice 3.01 . ... 99 
aa , a Paul Mece ... NCP 3496 (Professional Write 2.1......... 139, 
en (oa 2762 OMace Utilities 5.0 (DOS utilities). 55. 3493 @ProfessionalFile2.0........... 189. 
4688 OMeceGold1.0. ............. 79, 4527 @Office Writer6.1............. 299, 
Parsonics ... NCP 3482 Harvard Graphics 2.12 ....... 299. 
3126 @/SeeMORE 2.0... ... ....... 54, 4669 [Harvard Graphics Access. Pk 1.0 299. 
4328 OLook&Link1.04.. 0... ...... 59. 4284 Harvard Project Maneger 3.0... 439. 
4384 OUltravision1.2.... 001. ....6, 79. Spinnaker ... NCP 
3124 OATBASE1.22.. ......... 119. 4441 OResumeKit1.29............. 25. 
Pater Norton ... NCP 4446 08-in-11.168.......00 wc eee eae 39. 
3152 Norton Commander 2.0........ 52. 4444 @Splash1.0.................,. 59. 
Nolo Press ... NCP 3146 Advanced Utilities 4.5. . -, 89. Springboerd ... NCP 
COW Maker/For the Record—Track your legal and 3153 WNorton Editor 1.3............. 45. 3534 ONewsroomPro1.0.. ....... 45. 
personal records with For the Record. 4150 pen ie dani 21.0 . 109. 
with WillMaker you'l have the perfect tools to | 3001 Gexpanded Memory Mgr. 386 4.2, 39, 
manage your estate and plan for the future. 3220 DDESQView2.24......-......, 79, 
WillMaker 3.0/For the Record 1.0... each $35, 4586 CDESQView 386 1.0........... 115. 
Reference Softwere ... NCP 
Microlytics ... NCP 4396 ™Grammatik Ill 1.1. a ee 
OGOfter 1.0 (text retrieval system)... 45 Revolution Software ... NCP 
Microrim ... NCP 4480 VGA Dimmer 2.01 (screensaver). 19. 
@R BASE for DOS (version 2.1)... 489. 3254 [Cruise Control3.02........... 39, 
@R BASE Compiler1.0........ Rightsoft ... NCP 
Microsoft ... NCP 4155 WRightwriter3.1.. 0 .........06. 54. 
Learning DOS 2.0............ 35. Samna ... NCP 
OWindows 286 2.1..,......... 69. 5148 DAmI1.0A......... nee: 129, 
Works 1.05 (with Checkwrite ae - Simon & Schuster ... NCP E 1 
Windows 386 2.1........... 9. 3314 Olyping WtorIV1.0............ 33. PEON ca DCAD f 
j@Multiplen 4.01.........0 5... 12s, Softlogic Solutions ... NCP 1Q.540 Prnter—New! Including SmartPark 
Ward SlOf iy sphacesaste vices 209, 3546 ODisk Qptimizer4.01........... 45. | paper handling and 360 x 360 graphics 
Excel 2.1 (req. a . 289. 3542 CSoftwareCarousel3.0......... 49. ting resolution, the LosiOe gives you 
hha ‘ 329. a found in highend 2 pin printers 
CQuickPascal 1.0.0... 0... 69. at a very affordable price $349 
OCQutckBASIC 4.5.............. 69. 
GIQUICKC 2:08 oc cileancssnnieat etree 69. Symantec ... NCP 
OQuickC 2.01 w/Assembler ..... 139, 4732 BSOZIPlus1.11............... 65. 
BiMacro Assembler 5.1.......... 99. 3427 BO&AWrite1.01..... ....... 129 
ABasic Compiler6.0 .......... 199. 3412 WGrandview1.0.............. 189, 
Fortran Compiler 5.0......... 289. BA25 DOBAS0 oie ier sa nveen 219 
®@CCompiler5.1 ....... ... 299, 3431 OBreakthrough Timeline 3.0. .. . . 369. 
Monogrem ... NCP T/Meker ... NCP 
@Dollars and Sense3.1........ 105. 4179 ®ClickArt Business images ...... 45, 
Multisoft ... NCP 4185 ®Scrapbook+ 1.0............. 85. 
OSuper PC-Kwik3.2 ..........5 49. TOPS ... NCP 
OPC. Kwik Power Pak1.3........ 79. 3724 NetPrint 2.0 (shere printers) .... 119, 
Nentucket Software ... NCP ST26 MOTORS. 1 seven ccsustunseaeeeyees 119. 
Chipper (Summer '87) ........ 429, 3725 TOPS Repeater (extends network). 129. 
New Englend Software ... NCP SeeMORE 2.0 fo 1-2-3—The powerful add in 3720 Flashcard 2.1 (Apple Talk network card; 
me Sa (fd tee 75. for 1. -23 just got better. SeeMORE 2.0 lets 1 year it ae eh hey . 169, 
OGB-Stat1.5......... 159. Traveting Software ... NCP | 
GB Analytic 1.0 en Te ate ||| te aie i windows so you can en 4190 Battery Watch 1.0 (3%2" only)... 27, 
Nolo Press ... NCP your graphs, and more $94. 3729 @LapLink Mac 2.0 (Mac-PC transfer) 79. 
OWillMaker 3.0........ 35. §179 Slaplink lil. bed ee 85, 
OFor The Racord1.0..... 35. 891 WViewLink1.0............. 0. 95. 
North Edge Software ... NCP 1 800/243 80388 3727 @DeskLink2.21.... . . 99. 
OTimesiipssl3.3. .... ..... 169. me oz True BASIC, Inc. ... NCP 
Norton-Lambert ... NCP 3561 True BASIC 2.1 . $2. 
OClose-Up Customer3.0.. .... 135. PC Connection 640M Vericomp ... NCP 
Close-Up Support3.0........ 165, eottsamn concn 6 Mill Street 3765 WSoftBytes2.0. . . 35. 
On Track Computer Sys. ... NCP Marlow, NH 03456 White Crene Systems .. . NCP 
iDisk Maneger4.0............ 65. SALES 603/446-7721 FAX 603/446-7791 5504 Brooklyn Bridge 2.0 Be" only) . 
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Back to school! 














Owl international ... NCP 





Software Publishing ... NCP 








Whatever you need, 


Microsoft ... NCP 

CQuackPascal 4,0-Makes programming in 
Pascal easier. Object Oriented i ener, 
and the hypertext-based Quick Advisor help 
to keep everything easy and intuitive. Source 


conipeal with Turbo Pascal 


3799 
3798 
3804 
3805 
3806 


2825 
5000 


3810 


4539 
3812 


4512 
4393 





$69. 


WordPerfect Corp. ... NCP 


WordPerfect Library2.0..... .. 69. 
WordPerfect Executive 1.0..... 129. 
OWordPerfect 5.0............0. 239. 
WordPerfect Network 5.0... .. . 349. 
BAdditonal Network Stations 5.0 .. 84. 


WordStar USA ... NCP 


OWordStar Prof. Release 5.5 .... 209. 
DUpgrade to Release 5.5........ 89. 
Wordtech ... NCP 

BDEXE IS, Bete. es 145. 
Xerox ... NCP 

Professional Extensions 1.0... . 399. 


OVentura Publisher 2.0 
XTREE Co. ... NCP 
(@XTREE Pro 1.1 
XYQUEST ... NCP 
OXyWhite Ill Plus 3.55 


RECREATIONAL/EDUCATIONAL 


Brodarbund ... C 


call 





Slarra On-Line ... CP 
4752 @GoldRush......... . $25. 
4455 Leisure SutLarryll........... 33. 
4345 King's Quest IV (512k version) ... 33. 
4399 @lManhunter..............0065 33. 
4456 Police Questll............... 33. 
3404 Space Questll.. ............ 33. 
Spectrum Holobyta ... NCP 
3467 [sTetris (eddicting mind teaser)... . 24. 
4283 IsiFalcon/AT (F-16 simulation) ..... 32. 
S187 MWVETIE! Gee... ee sede ia 32. 
Stona & Assoc. NCP 
3436 HiMemory Master (eges 2-6)...... 22. 
3435 (My Letters, Numbers, Words (2-6) ae 
5231 MPhonicsPlus................ 2. 
3439 O2nd Math (ages 7-76).......... a. 
Sublogic ... NCP 
4653 OUpPerscope ............... 25. 
3335 CJet (requires CGA or EGA)...... 33. 
Trua BASIC, Inc. ... NCP 
®Kemeny/Kurtz Math Series 
each module ......... 00... 29. 


Software Publishing ... NCP 
(*)Harvard Graphics—Presentation graphics with 
smooth integration of text, charts, graphics, 


and high quality ourput. Now with FREE 
video to get you enjoying Harvard Graphics 











1686 
1718 
1704 
1713 
1678 
1694 
1707 


1708 


3211 
3210 


1906 
1904 
5183 
1930 
ANT 

1917 
4116 

5184 
1052 


3952 
4921 


4763 


2304 
2305 
2306 
2307 Smai 
2308 
2309 


2318 
5120 


Disk Holder DB-1...... . . $8. 
3/2" Disk Holder DB-2. .. . 8. 
Printer Stand PS-1,......0.-..0.. 18. 
Fitered SafeStrip SPF-3.......... 24. 
Universal System Stand SS-3...... 25. 
EmeraldiSP-2)... 0c. c ieee vee 36. 
Ruby SPF-2 (6 outlets; 

EMI/RFI filtered; 6 ftcord)........ 55. 
Ruby- Plus SPF-2 Plus 

(w/FAX & modem protection) ..... 65. 
DacEaay ... 1 year 

Breakthru 286-8 (8 MHz 

BCCHATAION vive ia ccnnene 289. 
Breakthru 286-12 (72 MHz 

accelerator) iso bce 379. 
Epson ... 1 year 

We are an euthorized Epson Service 
Center. 

FX-850 (80 col., 264 cps, 9pin) ... call 
FX-1050 (136 col., 264 cps, 9 pin), . cal 
LQ-510 (80 col, 180 cps, 24 pin)... 349. 
LQ-850 (80 col., 264 cps, 24 pin). . call 
LQ-950 (110 col, 220 cps, 24 pin). . call 
LQ-1050 (736 col., 264 cps, 24 pin) call 
LQ-2550 (136 col., 333 cps, 24 pin) call 
LX-810 (80 col, 180 cps, 9 pin)... 199. 
Printer-to-IBM cable (6 feet)....... 15. 
We carry @ full line of Epson accessories 
and ribbons. Cail us with your needs. 
5th Generation ... 1 year 

Logical Connection 512k........ 529, 
Logical Connection! Meg ...... 749. 
Hayes ... 2 yeera 

Personal Modem 1200 (with 

Smartcom EZ, 1 year warranty) .... 145. 
Smartmodem 1200 ..........5. 289, 
Smartmodem 1200B (w/Smartcom Ii) 289. 
peel iene (hardware only) = 
en 2atoe (w/Smartcom 11)429. 
Smartmodem 2400B (hardware only) 399. 
Hercules ... 2 years 

Graphics Card Plus... . ..... 189. 
NGACara i iinet: srammaereuacciias 189. 





1413 CoWhere inthe World is Carmen 
SAMMOGO? ic ccs wrweiine eres 25, HARDWARE 
1414 Where inthe USA is Carmen 
SOMTOQOT oh terns es 25. Manufacturer’a standard limited 
1417 OWhere in Europe ts Carmen warrenty period for Iteme shown la 
SENIEGO? vce eg « etsn nae 29. lletad aftar aach company nama. 
4948 ®JetFighter (by Velocity) ........ 35. Soma products In thelr line may 
Electronic Arts ... CP have different warranty periode. 
5180 Dinosaur Discovery Kit (First Byte) af 
1858 Eer Weaver Baseball 1.5....... AST Raseerch ... 2 yeara 
5181 BHillsfar (from SSI)... 5 1223 VOMim2CI/SIP...... . 89. 
5124 W68BAttackSub.............. 35, 1302 SixPekPlus 64k C/S/P.......... 129. 
Microprose ... CP 4107 RAMpage Plus 286 512k.. ..... 419. 
4454 OF-19 Stealth Fighter 4105 RAMpage Plus MicroChennel 512k 469. Boron fivear 
2725 OF-15 StrikeEagle............. Compucable ... 2 years P ara yA 
Microsoft ... NCP 1604 2-Positionswitch box... ....... 25. FX-4050 Prmer—Feature laden 136 column, 9 
2858 OFlightSimulator3.0........... 35. 1605 3-Position switch box... .... .. 35. pin dot-matrix printer, SmartPark mode loads 
— lag ve CP a GS oe eames a" single sheets without removing continuous 
URIBE pent eMac siccntne ‘ asave: y power 
2752 mBalence of Power 1990 ........ 33. BSCKp) « sms wes ad ees 42 form papet. Wee 264 cps drat and 54 ba, 
Parior Softwara ... CP Curtia ... lifetime letter quality (12 cpi mode) 
3159 OBrdgeParlor2.3............. 49. 1681 Curtis Clip CON iat teens wy ae 6. 
For IBM Personal Computers exclusively. 
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we have the tools. 


intal ... 5 years 3205 Turbo Cool 250 (25° - 30° cooler) $169. 
4696 2400B Internal Modem........ $159. 3200 Silencer 150 (84% noise reduction) 115. 








































2352 2400B Internal Modem 2 (for PS/2) 249. 3201 Silencer 200 (69% noise reduction) 149. 
§119 2400 Baud External Modem... .. 179. 4514 TurboCool375... . ...... 299. 
2346 Inboard 386/PC wil Meg... ... §99. Practical Pariphersia ... 5 years 

4646 Inboard 386/PC Piggyback 4 ie 1249. 3101 1200 Baud InternalModem.. ... 69. 


2339 Inboard 386/AT (req. inst. kit)... . 859, 3100 1200 Baud External Modem (mini) . i 


4266 Above Board Plus 512k,........ 419. 4149 PI/LInk (extends par. pnnt signal) . . 
4267 Above Board PlusVO512k...... 449, 3097 Microbuffer Inline (par. print 
§336 Above Board Plus82Meg...... 869. DONOIBAR) i. Bice ncn rescticee 135. 
5342 Above Board Plus8 /02 Meg... 899. 3103 2400 Baud InternalModem ..... 139. 
4272 Above Board2 Plus 512k....... 469. 3102 2400 Baud External Modem..... 179. 
4339 Above Boerd Plus Piggyback §285 2400 Baud External MNP Modem 
wi2 Meg (upgrades to 6 Meg)..... call (EOUOLS) ry eee cig imeieacs 6 Ss 209. 
4275 Connection Coprocessor....... 769. 4542 2400 Baud Internal Modem for 
4857. Visual Edge (improve the output of Intel ... 5 years Poot. ie _ 229 
your HP Laserjet l)............ 449. The Intel family of 2400 bys modems provide Princeton Grsphica ... 1 ne 
MATH COPROCESSORS reliable communications ata great price. 3166 Ultrasync (800 x 600 max. res.). . 
2375 8087 (for IBM-PC&XT).......... 89, Quedrem ... 1 year 
2374 8087-2 (for 8 MHz 8088 CPU's)... 129. BCI nehsal §143 JTFAX9600.. ........ . 549. 
2368 80287 (for6 MHz 80286CPU's)... 135, | 2400B Classic (internal) . Sate Power Systams ... 2 years 


2370 80287-8 (for 8 MHz 80286 CPU's) . 199. 2400B Modem2 {ternal Microchannel)... 249. 4561 Sate 250W (standby power bkup) 249. 


2369 80287-10 (for PS/2 Models 50 & 60) 229. 4562 Safe 425W (standby power bkup) 369. 

ony 5151 New HiREZ Mouse (C9)... . . 89. 4563 Safe SOOW (standby power bkup) 495. 
, 5152 Mouse wiPaint Show (C9)........ 99. SOTA Technology ... 2 years 

‘4297 ScanMan (hand held scanner)... 185. 5107 Floppy Drive Controller (S/P) 

4 Magnavox ... 2 years §109 SOTA VGA/16 (with 256k) ....... 299. 

(5051 VGA Adapter (9AV610)......... 259. 5111 SOTA 286i-12 (12 MHz eccelerator) 299. 

4758 13” CGA Monitor (8CM515) .... . 269. 5402 SOTA 386i-16 (16 MHz accelerator) 419. 

j 4760 13” Hi-Res Monitor (9CMO53) ... 369. Targua ... ilfetime 

| 4761 13” VGAMonitor (9CMO62).. . . . 389. 4899 Nylon Laptop carrying case 

| 4762 13” VGA Monitor (9CMO&2)..... 449, 4901 Leather Laptop carryingcase.... 139. 

1 





Microsoft ... lifetime TheComplate PC ... 2 years 
2870 Mach 20 (1 yr. wrty, includes freePCTV 4889 TheComplete Hand Scanner 400 . 159. 
installation video) ............5 349. 4885 TheComplete Answering Machine 219. 
2886 Mach 20 Disk Plus Option (floppy 4887 TheComplete FAX 9600..... .. 429. 
COMUGIE). icc r skinner sce 69. 5140 TheComplete Page Scanner... .. 549, 
2887 Mech 20 Memory Plus Option Toshiba ... 1 year 





(512k upgradeable 103.5 Meg)... 339. 3684 T1000 Laptop (80C&8, 6.4 Ibs.) ... call 
Quarterdeck ... NCP 2897 Mouse with Paintbrush... ..... 109. 3681 T1000 768k Memory Card ...... 29. 
CIDESQuew 386 1.0—Allows your 386 based 2896 MousewithEasyCAD.......... 125. 4856 T3100E Laptop (80286, 12 MHz, 
i rit 2898 Mouse with Windows 286 2.1. .. 139. 2OIMOG) ii... sce nes . 2795. 
peril pumas chef \ Mouse Syatama ... Ilfetime 4958 T1600 Laptop (800286, 12 MHz, 
PR 8 ‘sie ‘2812 OmniMouse (serial only; 1 yeer wrty) 39. 20 Megas pet: 3295, 
~ installed in your system ........... $119. . 4306 PC Mouse ll wiPC Paints... 
‘4350 PC Mouse ll w/Autoskatch. .... . 108 





4750 80387SX (for 80386SX CPU's).... 309. NEC ... 2yaars 
2371 80387 (for 16 MHz 80386 CPU's).. 349. 4799 Multisync 2A (VGA Monitor) ..... 499. 
2372 80387-20 (for 20 MHz 80386 CPU's)399. 5085 Multisync3-D Monitor...... . 699. 
Kensington Microware ... 1 year Orchid Technologies ... 4 years 
2581 Masterpiece.......0.......00. 94. 3069 Tiny Turbo 286 (accelerator board) 219. 
2582 Masterpiece Plus .-......... 109. 4765 Designer 800 VGA (360 x 480)... 249. 
4972 Powerlree 10 ......0...... ee 19. 4690 ProDesigner VGA (800 x 600).... 310. 
4973 Powerlree20...00...........0. 27. Pacific Rim ... 1 year 
4974 Powerlree50...0 ... 0. 54. 5010 1.2Meg External (for PS/2's)..... 215. 
Keytronic ... 3 years 5011 360k External 51/4” Dnve . .. 179. 
2637 101 Keyboardhn. ci entice 99. PC Power & Cooling Sya. ... lyr 
4518 101 PlusKeyboard..... ....... 99. REPLACEMENT POWER SUPPLIES 
Kraft ... 5 years Turbo Cool 150 (25°-40° cooler) 129. 
2603 Three-button Joystick........... 3 


3. 
2687 ve lmarnational Meine. 1- 800/243-8088. | Hesse teh ges 0 os, 9p 


4127 Dyna Mouse GM6+ (w/Dr. Halo itl). 49. dot-matrix printer. Handles big printing jobs 





4675 GM6000 Mouse (350-1050 dpi)... 59. [MAING PC Connection 640M with ease and efficiency. Prints 264 cps and 

Logitech ... ilfetima Teas 6 Mill Street 54 ops near letter quality (12 cpi mode) . call 
4145 Series 2 Mouse (C9 for PS/2's) .... 65. Marlow, NH 03456 is ty ep : 
4388 ClearCese Mouse (serialonly)..... 69. SALES 603/446-7721 FAX 603/446-7791 
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* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED. 


ol 








Satisfaction’s our rule. 


Video7 ... Syears 


3776 VEGA Deluxe (supports 640x480) $219. 
S778 VEGANGA..... 6. .sa cease 275. 
4193 FastWrite VGA (includes 256k)... . 319. 
4194 VRAM VGA (includes 256k) ..... 469. 
DRIVES 
(OMEGA ... 1 year 
2485 Bernoulli ll Single 20 Meg Internal 767. 
5116 Bernoulli Il Single 44 Meg Internal 995. 
2486 Bernoulli II Dual 20 Meg External 1659. 
4276 20 Meg Cartridge Tripak (51%")... 169. 
5113 44 Meg Cartridge Tripak (54")... 249. 
CONTROLLERS (required) 
2499) PC2'Cardijy.:-. i. B-c-eees. 169. 
2500 PC2B Card (bootable card for 
PCRTIAT oo Mincwv mene. cat 229. 
2502 PC4 Card (for PS/2 Model 
§0/60/70/80).......0....-- . 299. 
Mountain Computer ... 1 year 
2917 40 Meg Internal Tape Drive...... 379. 
2915 40Meg External Tape Drive ..... 479. 
2916 40 Meg External Tape Drive 
with Power Supply 0.0.0.0... 569. 
5499 80 Meg Internal Tape Drive..... . 519. 
5503 80 Meg External Tape Drive ..... 629. 
5190 40 Meg Data Cartridges 
(pre-formatied). ....... . 38. 
Plus Development ... 2 years 
3108 Hardcard 20 Meg (49 ms). . §49. 
3106 Hardcard 40Meg (28 ms)....... 699. 
5164 Impulse 40 Meg Int. Drive (72 ms) 659. 
5165 Impulse 80 Meg Int. Drive (12 ms) 879. 
5163 Impulse Controller (required) .... 229. 
Seagate ... 1 yesr 
FREE PCTV® Hard Drive installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the 1BM PC (not for 
Al). Beta or VHS. 
2285 20 Meg Internal Hard Drive ST225 
(w/controlier and cables, 65 ms)... 299. 
2286 30 Meg Internal Hard Dnve ST238 


(w/controlier and cables, 65 ms) . . 319 





order. 
DISKS @ 120 day iimited warranty on all products, * 
All disks have a lifetime warranty. be poatbal is fat You eee ‘ 
5/a" DS/DD Dlaks (360k) offices at 603/446-3383 Monday through Fnday 9:00 
3291 Sony (10 disks per box).......... 12. 1) 5:30. = 
2789 Maxell MD2-D (10 aisks per box)... 13. 
4192 Verbatim Datalife (10 disks per box). 13. SHIPPING 
5a" a Density Disks Note: Accounts on net terms pay actual shipping. 
(1.2 Meg, Continental US: 
3770 Verbatim ’Datalfe (10 disks per box). 22. © For miorttore, pziniers, Becpoulk Banas, computers, 
3282 Sony disks per bod. ta eae ae Caos ce sre 
as 2790 Maxell MD2-HD (10 disks per box) . 23 © For all other tems, add $3 per order to cover UPS 
. i 31/2” DS/DD Diskettes (720k) Shipping. For such tems, we automabcally use UPS 
Practical Peripherals ... 5 3297 Sony (10 disks perbox).......... 16. 2nd-Day-Avr at no extra charge if you are more than 2 
2400SA MNP-has ht rdability to 3772 Verbatim (10 disks per box)....... 16. days from us by UPS ground. 
2792 Maxell (10 disks perbox)......... 17. _Hawail: 
the world of hardware sed MNP level 5 31/2” DS/High-Danalty Diekettes. © For monitors, printers, Bernoulli Boxes, computers, 
error-free data transmission. Also supports (1.44 Meg) hard dnves, and power backups, actual UPS Blue 
100% Hayes compatible 2400 bps standard 3298 Sony (10disks perbox).......... 39, charge will be added. For al other tems, add $3 per 
communications $209. 3773 Verbatim (10 disks per box)....... 39. alaska and outside Continental US: 
2793 Maxell (70 disks per box)......... 39. © Call 603/446-3383 for information. 
For IBM Personal Computers exclusively. 
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4554 40 Meg Int. HD ST251-1 (28ms). $379. 

4624 80 Meg Int. ag STa086 (28ms) .. 619. 
TEAC . 

4950 PC, XT 360k onve cs 79. 


4951 720k Drive (specify XT or AT, 3%") . 79. 
4670 1.44 Meg Drive for XT (3'4")...... 99. 
4326 1.44 Meg Drive for AT {includes Bastech 
software utilities, 3'/2" copy prot.) . 119. 
Toshiba ... 1 year 
3650 AT 360k Drive (5%)... 2.0.20... B5. 
3649 AT 1.2 Meg Drive 5%") ......... 99. 
4755 AT 1.44 Meg Drive (3°2", 
includes Bastech software utilities) 119. 
MISCELLANEOUS 
CompuServe 
1676 CompuServe Information Service .. 24. 
Cebles ... lifetime 
1019 Smartmodem-to-AT cable (9 feet) .. 15. 
1050 Parallel Printer cable (75 feet) ..... 19 


Mountain Computer ... 
The Mountain TD8000 80 Mb Tape Dnive— 
Provides 80M of storage on a single tape 
cartridge. Backup and restore up to 2Mb per 
minute, or 4.4Mb per minute using the 
optional Mach? controller card 


{year 





gel 


Epson .. 


year 
15 50 Prner—A full featured 24 pin, 136 
column printer. Includes 7 built-in fonts, 

push tractor, and advanced paper handling 
333 eps draft, 111 eps LQ (12 cpi mode). call 





MEMORY 


3248 256k DRAMs (120 nanosecond). . . call 
3241 256k x9 SIMMs(100 nanosecond) call 
4366 1Megx9SIMMs (100 nanosecond) call 
5510 1Megx9SIMMs (80 nanosecond) cail 
4705 1Meg Chips (100 nanosecond) ... cal 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

@ Nosurcharge added for credit card orders 

® Your card ts not charged until we ship. 

@ If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

@ No sales tax. 

a ANUS. shipments insured; no additional 

@ APO/FPO orders supped 1st Class Mail, 

@ |mernational orders U.S. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 
of your order. 

@ COD max. $1000. Cash, cashier's check, or money 














Make code, not war. 
(Or, tune in, turn on, boot up.) 

xactly twenty summers ago, thousands of two- 
E legged creatures of the so-called “hippie” per- 

suasion converged on a farm near Woodstock, NY 
(pop. 8,000) for three days of peace, love, and rock and 
roll. In a similar vein, a few four-legged creatures of the 
“furrie” persuasion converge every year on Marlow, NH 
(pop. 559) for their own festival of freedom. For while it's 
true that most survivors of the 60's have chained their 
unbridled spirits to conventional 9-5 jobs, our eternally- 
hip, and decidedly long-haired mascots continue 
dancing to the beat of a very different drummer. 


Buy, with a little heip from 

your friends. 

In the 60's, many people explored 
the wonders of the universe with 
mind-altering drugs. Today, most 
people rely on mind-bending micros. 
Admittedly, it’s safer to artificially 
expand your memory board than 
your consciousness. Nevertheless, 
it’s still wise to have an experienced 








Learn the secrets of Marlow’s hip and famous with 
“Speok N'Hampsha Like a Native.” Offer not available 
(o accounts on net terms. One per customer, 
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Cool. 


guide when exploring the complex wonders of PCs, XTs, 
and ATs. Which is why we maintain a crack crew of 
drug-free technical specialists (many of whom were 
mere toddlers in 1969) to guide you through every step 
of your computer path. Whether you want speed, power, 
or maybe just to see more of those pretty colors...strictly 
for business reasons, of course. 


You probably think this ad is about you. 

Don’t you? 

Sure, you got your car phone, your cappucino machine, 
and your condo in Curacao, but you’re not really cool 
‘till you're New Hampshire cool. Find out how with a 
free cassette entitled “Speak N’Hampsha Like a Native,” 

; m, by our neighbor Fritz Wetherbee, 
noted National Public Radio 
correspondent on New England 
oddities. It's free with any order of 
$500 or more between now and 
September 30. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 
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HYUNDAI ELECTRONICS AMERICA 


Hyundai Super-286N 


by Bruce Brown 


Hyundai, the Korean car manufacturer, 
was enviably successful in marketing low- 
priced, quality cars. In just a few years, 
Hyundai became a recognized and respect- 
ed brand name. Recently the company has 
started to sell more-expensive cars, at- 
tempting to cash in on that reputation. 
Now Hyundai is trying to become a major 
player in the personal computer market, 
but this time it’s skipping the low-cost step 
that worked so well with automobiles. 

Originally the OEM of the inexpensive 
Blue Chip line of clones, Hyundai has be- 
gun selling computers under its own name. 
It may find that starting with relatively 
high-priced machines doesn’t work well, 
especially in the competitive 286 clone 
market. 

The Hyundai Super-286N lists for 
$1,595 in its basic configuration, includ- 
ing IMB of RAM, a1.2MB 54-inch flop- 
py disk drive, one serial port, one parallel 
port, DOS 3.3, GW-BASIC, and diagnos- 


Hyundai Super-286N 

Hyunda: Electronics Amenca, 166 Baypointe 
Pkwy . San Jose. CA 95134, (800) 727-6972, 
(408) 473-9200 

Lisi Price: With 1MB RAM. 1 2MB S'%-inch 
floppy disk dnve, DOS 3.3, GW-BASIC, $1,595, 
with 40MB hard disk, VGA monitor, $3,439, with 
1 2MB and 360K 5'/-inch floppy disk drives, EGA 
monitor, $3,569 

In Short: Hyundai's Super-286N 1s 
unexceptional but acceptable, with good 
performance at a high price Look for discounts 
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tic software. The small-size case, 6.25 by 
16 by 16.5 inches (HWD), has room for 
four drives (with three showing) and has 
seven expansion slots: five 16-bit and two 
8-bit. 

The test-configuration machine, with a 
40MB hard disk (the only hard disk of- 
fered with this machine), a 1.2MB 5'4- 
inch floppy disk drive, a VGA card, and an 
EGA monitor (Hyundai doesn’t sell a 
VGA monitor yet), costs a walloping 
$3,439, One feature on our test machine 
was an additional 5Y%-inch (360K) floppy 
disk drive—a $130 option that brought the 
total list price to $3,569. 
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The Super-286N uses a Hyundai-man- 
ufactured motherboard with a Chips and 
Technologies 286 chip set and a special 
version of Award Software’s 286 Modular 
BIOS. The system clock is keyboard 
switchable to either 6 or 12 MHz, and the 
expansion bus runs add-on cards at a very 
safe 6 MHz. Overall the Super-286N is a 
pretty fast 286, especially on the large-re- 
cord DOS File Access test. 

The standard 1MB of on-board memo- 
ry can be increased to 4MB by switching to 
l-megabit chips instead of the standard 
256-kilobit chips. Depending on the mem- 
ory chip speed, memory runs at either zero 
or .5 wait states. The test version had 120- 
nanosecond memory chips (the slowest 
you should use) and ran at .5 wait states— 
which isn’t an actual speed but an equiva- 
lent result based on Hyundai's use of inter- 
leaved memory, a performance enhance- 
ment technique. 

The Super-286N also employs shadow 
RAM and video, speeding access to the in- 
structions the computer would normally 
have to retrieve at speeds limited by sys- 
tem clock or expansion bus speeds. Anoth- 
er performance and convenience feature is 
built-in support for LIM 4.0 expanded 
memory. 

The Super-286N uses a Hyundai drive 
controller on-board to operate up to two 
floppy disk drives. The Connor CP-344 
40MB hard disk has its own SCSI control- 
ler; another 40MB hard disk can be daisy- 
chained from the first. 

Additional accoutrements include a 
200-watt power supply with four power 
leads, and a Chicony 101-key-style key- 
board with a nice feel and an 80-inch ca- 
ble. Those considering using a 286 com- 
puter at home can be assured by the FCC 
Class B rating. 

Hyundai's 18-month parts-and-labor 
warranty is fulfilled by its dealer network, 
through which the company now prefers to 
sell its computers. Hyundai also offers an 
optional §.0.S. (Service on Site) pro- 
gram. Pricing wasn’t set for the 286N's 
8.0.5. program by press time, but on-site 
service for the 286C, Hyundai's 10-MHz 
machine, is $169.95 for the first 18 months 
of ownership. 

Hyundai is trying to break into the cor- 
porate computer world. Its sales literature 
is top quality, and the way it equips ma- 
chines, as well as the increasingly request- 
ed on-site service option, may well make 
Hyundai computers palatable to corporate 


users. Hyundai intends to compete with 
computer vendors such as Epson and AST 
and should have a 386-based computer on 
the market by the time this review gets into 
print. 

The Hyundai Super-286N is no econo- 
box. While it offers a goodly selection of 
features and respectable performance, the 
price is a little surprising. If you have to 
pay close to $4,000 for a 40MB 12-MHz 
286, especially with only an EGA moni- 
tor, you expect a brand name. Hyundai is 
certainly a recognizable name, but to date 
it hasn't been associated with this level of 
pricing. This marketing strategy may 
work, but I'll bet dealers will need to dis- 
count these machines heavily until Hyun- 
dai’s computers build the following that its 
automobiles have. 


Hyundai Super-286N 


The Hyundai Super- 
286N lists for $3,439 
with 1MB of RAM, a 
40MB hard disk, and 
VGA. The recessed 
reset switch at the 
front eliminates 
accidental reboots. ‘ 


© 
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A Project Manor 
Its WiseTo Chec 







“There's little else y 
youcanaskforamidst 4 

tts barrage of options 
a “— Lamont 


Wood, November, 1988. 
BVTE 


program, rich in 
ways to view 


@ project." 
November, 1988, 


It isn’tan easy thing choosing 
project management software. 

Countless programs and features 
can make the task downright 
daunting. 

But we can help. 

Or, more to the point, we'd like to 
introduce some people who can: the 
editors and critics of some of the most 
prestigious computer magazines. 

Noted above is just a sampling of 
their recent reviews of SuperProject? 
our family of invaluable resource 
tools. 

SuperProject Plus; Expert and 
Expert/2 for OS/2 offer comprehen- 
sive control over the smallest to 
most complex projects. You can 


References. 


“We have rated SuperProfect 
as the number one package 
in the under $1,500 cost 
category.— Daniel 
Yahdav, 1Soft Decision, 
Inc., October, 1988. 





November, 1988, 
PC WORLD 


even develop projects on a PC, then 
consolidate them by uploading 
toa mainframe. 

And that’s the kind of advantage 
that comes only from the world’s 
leading independent software 
company. 

For a brochure, free demo 
diskette or more references, call 
1-800-531-5236. In Canada call 
1-800-663-6904. 

Because, in the final analysis, 
we wanit your project to receive 
reviews along the same lines as ours. 





©1989 Computer Assontates International. inc. 1240 McKay De. San jose,CA 95131 
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RETAILERS: 


DEAL YOURSELF IN 





GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here’s your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventary, 
while earning additional profits. 


Plus—we make it easy far yau ta 

et the maximum profit from our 
ine. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A tall-free HELP line. 
And much, much morel 


So follaw the leader ta big 
profits! To stock the magazines 
that move your stack, call 


1-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New Yark, NY 10016. 










































MAXAR PCs 


Maxar 286L 


by Bruce Brown 


The Maxar 286L is short and it may be 
sweet—as long as you don’t have to take it 
apart. The 2861's low profile is made pos- 
sible by an unusual expansion-slot module 
that holds cards horizontally rather than 
vertically, as is more common. Other than 
this unusual internal design feature, which 
is also seen in the HeadStart Il, the Maxar 
286L is a straightforward 12-MHz AT 
clone. 

At 4.25 by 16 by 16.25 inches (HWD), 
the pricing for Maxar starts with a base unit 
that costs $1,768, including IMB of 120- 
nanosecond RAM, one 1.2MB 5¥-inch 
floppy disk drive, two serial ports, a paral- 
lel port, a game port, and a mouse port. 
DOS 4.0 and GW-BASIC are also stan- 
dard. While this relatively bare unit costs 
more than many of its competitors, the 
40MB hard disk system with an Orchid 8- 
bit VGA card and MaxiScan VGA moni- 
tor costs only $2,295—a better deal than 
you could probably get yourself by buying 


The Maxar 286L has 
an unusual expansion- 
slot module that holds 
the cards horizontally. 


those components separately. 

The motherboard is manufactured by 
Hyosung Computers, Maxar’s parent 
company. The motherboard in the test unit 
was silk-screened with the words ‘*Head- 
Start III.”’ It turns out that Hyosung also 
supplies motherboards for HeadStart 
Technologies. The Maxar uses Award 
Software ROM BIOS chips and Intel 286 
chips. 

The Maxar’s system clock can run at ei- 
ther 8 or 12 MHz, switchable with a key- 
board sequence (Ctrl-Alt and the Plus or 
Minus key). Switching the system clock 
speed changes the bus speed as well, 
though at the higher speed the bus slows 
down to 8 MHz when components 
plugged into it are accessed. Because of 
memory refresh cycles, our measurement 
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showed the Maxar running at 11.6 MHz, 
not 12 MHz. The Maxar’s scores on the 
benchmark tests were well below average. 

The standard IMB of memory chips 
were soldered onto the motherboard. Add- 
ing extra memory up to the system’s 
16MB limit requires a memory expansion 
board. The 286L runs the system memory 
with one wait state. 

The Maxar’s floppy disk drive control- 
ler is built into the motherboard and can 
run two drives. The hard disk controller is 
a separate Western Digital unit, with an 
ST-506 interface and MFM encoding. The 
SE JIN Electronics 101-key keyboard has 
a loose, somewhat insubstantial feel and a 
minimal 72-inch cable. 


Maxar 286L 


The $2,295 Maxar 
286L's motherboard 
was silk-screened 
with the words 
HeadStart Ill and 
shares the 
HeadStart's unusual 
horizontal-tree 
expansion bus. 





FOR THOSE WHO DEMAND 
COMPLETE POWER AND CONTROL. 
MASTER PIECE’ POWER CENTERS. 


Demand the unsurpassed protection and 
convenience of a Master Piece. Organize 
your PC's power with five switched outlets. 
Protect it with surge suppression, noise 
filtering, and static dissipation. 


For a desktop PC—Master Piece or Master 
Piece Plus. For a PC tower—the unique two- 
part design of Master Piece Remote. 

Demand complete power and control. 
Demand a Master Piece. 

: Call today for a free brochure. 
(800) 535-4242 or (212) 475-5200. 
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The 130-watt power supply has four 
leads, representing the number needed for 
the possible three drives and one more to 
power the expansion slot board. 

The expansion slots on this machine are 
somewhat unusual. The slots themselves 
are mounted on a board plugged into what 
looks like.a normal 16-bit slot. The card 
has three slots on each side. You can put 
up to three full-length expansion cards on 
the left side and three half-length cards on 
the right. This space-saving design sounds 
good, but unlike the situation with the low- 
profile IBM PS/2s, where everything 
plugs in and out easily, you have to re- 
move the expansion slot tree, as well as 
several different-sized screws and restrain- 
ing bars, to add or remove cards. 

After I took the expansion bus assem- 
bly apart to get a look at the video card, it 
took a good while and an extra pair of 
hands just to get most of it back together. I 
never could get one screw back correctly. 
This awkward design needs work. 

There are reset and power switches on 
the front of the computer’s case, along 
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Maxer 286L 

Maxar PCs, 710 Lakeway, #285, 

‘Sunnyvale, CA 94086, (800) 237-7703, (408) 
733-0810. 

List Price: With 1MB RAM, 1.2MB 5%-inch 
floppy disk dnve, DOS 4.0, GW-BASIC, $1,768; 
with 40MB hard disk, VGA monitor, $2,295. 

tn Short: The Maxar 286L ts a low-profile 286 
with many features built into the system board, 
This machine is adequate for personal use but 
hot very expandable. 
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with power, turbo, and hard disk access 
lights. The user manual mentions a speed 
button on the front of the case, but there 
was no such button. In general the manual 
is helpful and reasonably clear. There are 
only occasional hints that it was not written 
by a native English writer: ‘‘It is indispens- 
able for you to become acquainted with the 
connector locations on the back panel for 
attaching the various devices correctly.’’ 
The Maxar 286L is a good value in a 
small-sized 12-MHz AT clone, with some 
caveats. Adding memory requires buying 
an additional card, and adding cards in 
general is an unnecessary aggravation be- 
cause of the awkward expansion bus de- 
sign. The price for a configured system is 
reasonably competitive, and the perfor- 
mance is reasonable for a 12-MHz 286. 
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My guess is that the engineers who de- 
signed the Mitsubishi MP286 chassis 
moved over from the construction indus- 
try. Perhaps they designed hurricane-proof 
buildings. Maybe they were the ones who 
built all those Wells-Fargo trucks. What- 
ever the case, you won't find a chassis 
built with more care—or more structural 
steel. 

In fact, throughout the MP286, the de- 
sign emphasis seems to have been placed 
on solid, dependable performance. This 
machine won’t set any records for pricing 
Or processor speed, but its overall quality 
and exceptional video make the 640K base 
system, at an expensive $1,895, a pleasure 
to use. 

Front-pane] DIP switches are a trade- 
mark of Mitsubishi’s desktops, and the 
MP286 is no exception. Hidden behind a 
small door on the front of the small-foot- 
print chassis, which measures only 6 by 
14.75 by 15 inches (HWD), two sets of 
switches let you specify settings such as 
bus and speed without dealing 
with the innards of your PC. The MP286 
uns at 12 MHz with one wait state, 8 MHz 
with either zero or one, and 6 MHz with 
one. You can also set bus speed at either 6 
or 8 MHz. Other switches let you enable 
and disable the machine’s built-in ports— 
one serial and one parallel in our evalua- 
tion machine—and specify video type. 

Also behind the small door, just above 
the DIP switches, the system reset button 
hides well out of accidental reach. In fact, 
the button is so far recessed into the plastic 
of the front panel that you have to push it 
with a pencil or similar object. For those of 
us who spend 10 percent of our lives look- 
ing for a pen, this degree of overkill can be 
downright irritating. 

A power indicator, a hard disk indica- 
tor, and a system lock that locks both the 
cover and keyboard round out the front- 
panel attractions. Take a peek inside the 
machine and you'll find generously thick 
front and back planes, as well as a thick 
support that runs from the front plane to the 
back plane along the left edge of the drive 
carriage and power supply. 

Four 16-bit slots and two 8-bit slots lie 


on a small board that extends about half- 
way to the front of the machine. A Western 
Digital 2:1 interleave MFM controller ca- 
pable of supporting two hard disks and a 
Video Seven 16-bit VGA board occupied 
two of the 16-bit slots of our evaluation. 
To the right, mostly hidden by the power 
supply and drive bays, lies the separate 
motherboard, made by Mitsubishi and 
based on its own VLSI chip set. A 80287 
socket and the Intel-licensed AMD 12- 
MHz processor lie in plain view toward the 
left edge of the board. The MP286 uses 
Phoenix ROM BIOS Plus 3.10 10. 

The Mitsubishi motherboard holds 
640K of surface-mounted 120-nanosec- 
ond RAM, barely visible underneath the 
drive carriage. If you want to add more 
memory, you’ll want to start with Mitsubi- 


Mitsubishi MP286 


This $4,493 
configuration of the 
Mitsubishi MP286 
features front-panel 
reset buttons and 
DIP switches, as well 
as unusually strong 
construction. 
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No Matter How It's Protect 
Be Sure You Can Back It Up. 


Several products can back up protected 
software. But only two are tough enough to Conn fit 
handle even the trickiest protection schemes. as 
Copy II PC; for just $39.95, backs up Cc Tee 
more protected software than any other program. Ss 
What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use” And now, 
with our menu-driven Noguard, it’s a snap. 
Copy II PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. Pet reroves 
For the ultimate solution, try the Copy II PC Ploy recone 
Deluxe Option Board. For just $159, it gives you the same advanced 
—_ technology used by commercial disk duplication firms. 
See PP OV ECA PC Magazine reported it “could not find a 
= program this board couldn't handle” It’s so 
eer in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, or aPC or AT with a 3.5” internal drive. 


No matter how it’s protected, be sure you can 


back it up. For the dealer G ‘ontn al Pn nt 










= / 


sn nearest you, or to order 
~~ direct, call (503) 690-8090, SO CWATE 
M-E 8am. to 5 p.m. 15220 NW. Greenbrier hwy. #200 


(West Coast time). 603)6908050 


Copy IP 
Cony I] PC Deluxe Option Board 


Copy II PC® and Copy II PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 


Systems of Choice 


QUALITY AT AN AFFORDABLE “PRICE 


NCE Yd) ond Data 386 fulh 











SYSTEMS BUILT WITH 
QUALITY AND CARE. 


At Demwolll, waite dale co 


‘nthe 
class. 


We hao thet eidlng SSthealichii 
lessens reliability. You'll find our 
systems work faster, more 
efficiently, and more reliably chan 
comparable higher-priced systems. 
And since you buy factory-direct 
from Dataworld, you benefit from 


the most competitive prices 
available. 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN? 
INTRODUCING 
DATAWORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
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© 40MB to 300M hard drives ~ 
m MFM, RLL, ESDI, or SCSI 
imeriaces: t re 


© 40MB - 120M tape backup: 
ve 3 


"(800x600 up to 1024x768, color) 
© 1.44MB 35” dishome drive 





MFM, RL, ESDI, or SCSI imeriace 








@ 40MB to 300 MB hard drives with 
MFM, ALL, ESDI of SCSI interlace 

@ 40MBE - 1206 tape backup drives 

‘© Avasadie in standard 
monochrome 


{800x600 up to 1024x768, et 
® 1.44MB 3.5" diskette 





{M8 206 oF 4B turned in the highest performance 


* a EAE cia” figures among the systems reviewed. 
© Numeric coprocessor 80287 OUR WARRANTY IS YOUR 
© 24008 internal or external GUARANTEE. 
Any system ordered from Dataworld 
includes a 30-day money back 
guarantee (shipping excluded) Our 
cofamitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 
Every Dataworld system also comes 


with a limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are eubject to change at any time. 


1-800-736-3282 


IN CALIF. 213-695-3777 FAX. 213-695-7016 
3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1495 
pcANYWHERE Ill, pcANY WHERE are registered trademarks of Dynamic Microprocessor Associates. 
AT and VGA is cegistered trademark of International Business Machines Corp. 





shi’s Direct Memory Expansion daughter- 
card, which plugs into the motherboard to 
the left of the drive carriage and provides 
an additional 1 or 4 megabytes of 120-ns. 
RAM. Like the base 640K, the Direct 
Memory Expansion memory runs at 12 
MHz. You can expand memory to 1|6MB 
with the addition of expansion slot memo- 
ry boards, but that memory will run only at 
the 6- or 8-MHz bus speed. 

The MP286 can accommodate four 
half-height drives: three 54-inch and one 
3¥%-inch. The three 54-inch disk drives fit 
into the three stacked drive bays, the top 
two of which are accessible from the front 
panel. To the left of the drive bays and the 
Direct Memory Expansion connector, a 
bracket can hold a vertically mounted 32- 
inch hard disk. Our evaluation unit came 
with a 1.2MB Mitsubishi floppy disk drive 
in the top bay and a 40MB 28-millisecond 
Mitsubishi hard disk in the bottom bay. 

The 200-watt power supply , switchable 
between 115 and 230 volts, has only two 
leads, so you’ll have to power additional 
drives via wye connectors. The Mitsubishi 
motherboard holds the Western Digital 
floppy disk controller circuitry and sup- 
ports two floppy disk drives. Three small 





nickel cadmium batteries, sealed in one 
container, attach to the bottom of the chas- 
sis with Velcro. 

Key Tronic manufactures the Mitsubi- 
shi-labeled, Enhanced-style keyboard, but 
this is not the ultracheap, ultralight Key 
Tronic you'll find on many mail-order 
clones. Its weight and bulk are comforting, 
and overall it gives the impression of being 
solidly built. 

Mitsubishi manufactures its own dis- 
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Mitsubishi MP286 

Mitsubishi Electronics Amenca inc., informaton 
Systems Div., 991 Knox St, Torrence, CA 90502; 
(213) 217-5732 

List Price: With 640K RAM, 1.2MB 5'%-inch or 

1 44MB 3¥einch floppy disk dive, DOS 3.3, GW- 
BASIC, $1,895; with 1.64MB RAM, 40MB hard 
disk, VGA monitor, $4,493. 

in Short: A moderate performer in an 
impressively solid package. backed with a 1-year 
Parts-and-labor warranty and cary-in service 
through TRW service centers. 
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plays. Our evaluation unit came with a 14- 
inch VGA monitor. 

The MP286 ships with DOS 3.3 and an 
excellent installation guide, both in Mitsu- 
bishi binders with holders. The installation 
guide details all aspects of getting the 
MP286 up and nunning, as well as adding 
various options. A generous number of ex- 
planations and illustrations do a nice job of 
explaining procedures to the novice. Soft- 
ware includes Multisoft’s PC-Kwik disk 
caching software and Mitsubishi's setup 
and diagnostics disk. 

Mitsubishi has a 1-year parts-and-labor 
warranty with carry-in service through 
TRW centers nationwide. 

The overall feel of the machine is excel- 
lent. The chassis cover slides on and off 
smoothly; the keyboard is comfortable and 
substantial; and the Video Seven/Mitsu- 
bishi video combination runs smoothly, 
without jumping or popping when chang- 
ing graphics modes. My only complaint 
concems the Mitsubishi hard disk: one of 
the noisy variety, it’s a bit more iritating 
than your average noisy disk. 

Nit-picking aside, the Mitsubishi 
MP286 is a fine machine. With a $4,493 
list price for a 40MB VGA configuration, 


JetForm: A New Form of Power 


forms product on the market. Jetfarm gives 
you forms at their very best, along with 
unlimited applications potential to meet all 
your busness needs. 
@ Jetform has Design 
See your form grow on the screen— 
WYSIWYG under MS Windows. Design your 
forms with a full set of graphics and text 
handling tools. Scan and trace pre-printed 
forms and include graphic images from 
scanners and paint programs. 
§ Jetform has Flexibility 

\, \ Design and prim all your formatted 


\>s \ barcode labels, and catalogs. Use 
«OS \ your choice of stand-alone PCs, 
OX \\ PSs, networks, mincomputers 

Ne \\\ (HP 3000, HP 9000, DEC VAXi, 
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8 Jetform has Speed 

Merge and print your data in record time, 
utilizing the full capabilities of your HP 
LaserJet or PostScript primer. 

@ Jetform has Power 

Develop business applications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automatically formatted. Retneve and 
update records in dBase Ill or IV files. 
Call (800) 267-9976 (613) 594-3026 

Indigo Software Ltd. 

400-560 Rochester Street 

Ottawa, Canada KIS 5K2 


JetForm 


JetForm 2.00 
Its time is now. 


Its trademark is 
Power. 





the MP286 doesn’t come cheap, and its 
one-wait-state performance places it firm- 
ly in the middle of the 12-MHz pack. But if 
you’re looking for a solid machine from a 
big-name company with carry-in service 
behind it, the MP286 deserves serious con- 
sideration. 





The MultiMicro 286/12 epitomizes both 
the good and bad of the latest wave of too- 
good-to-be-true mail-order PCs. On the 
upside, you get a fast computer stuffed 
with name-brand components at a price 
that’s truly hard to believe, on the down- 
side, you can end up grappling for hours 
with parts that just don’t fit right and docu- 
mentation that belongs in the Ambiguity 
Hall of Fame. 

The most intriguing aspect of the Multi- 
Micro is its obvious value. $1,480 buys 
you the basic configuration, complete with 
1MB of 80-nanosecond memory, a 30MB 
Seagate hard disk, a 1.2MB 5%-inch flop- 
py disk drive, a 14-inch Samsung mono- 
chrome graphics monitor, two serial ports, 
one parallel port, a game port, and DOS 
3.3. Our evaluation unit, bedecked with 
4MB of RAM, a40MB Toshiba hard disk, 
1,2- and 1.44MB TEAC floppy disk 
drives, a Paradise 16-bit VGA controller, 
and a 14-inch Relisys multiscanning moni- 
tor, carried a list price of $2,394. 

When ordering, you can substitute 
components—Maxiswitch keyboard in- 
stead of Key Tronic, Video Seven VGA 
instead of Paradise, or Award BIOS in- 
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MuitiMicro 286/12 

MuttiMicro Inc., 582 Folsom St., San Francisco, 
CA 94105; (415) 979-0140. 

List Price: With 1MB RAM, 30MB hard disk, 
1.2MB 5'inch floppy disk drive, monochrome 
monrtor, DOS 3.3, $1,480; with 40MB hard disk, 
VGA monttor, $2,394, with 4MB RAM, 1.2MB 5'%- 
inch and 1.44MB 3'2-inch floppy disk drive, 
$3,450. 

In Short: An ultra-low-cost mail-order machine 


chassis, inaccurate 
documentation, and a bus that runs at 12 MHz 
when the processor 1s run at that speed. 
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stead of Phoenix, for instance. 

The MultiMicro offers additional value 
by virtue of its VIP Baby 286 mother- 
board, based on the Suntac chip set. The 
motherboard allows you to set not only 
processor speed—to either 6 MHz or 12 
MHz, via the front-panel turbo switch— 
but also wait states. A jumper setting de- 
termines whether the machine runs with 
zero wait states or one. Our evaluation 
unit, endowed with 80-ns. DRAM, ran 
well at all settings. 

Even more impressive, the Baby 286 
allows you to emulate LIM 4.0 expanded 
memory using extended memory, a talent 
usually reserved for 386 machines. A chip 
by Autocomputer Co. Ltd. provides the 
necessary memory-handling capabilities, 
and a driver you include in your CON- 
FIG.SYS file handles the ernulation. 

You'll also find ample options for add- 
ing memory on the motherboard. By using 
two set of holes, slightly offset from one 
another, each socket can accommodate ei- 
ther the 16-pin 64-kilobit or 256-kilobit 
chips or the 18-pin 1-megabit chips. This 
arrangement lets you load the two 18-sock- 
et banks for a system total of anywhere 
from 256K to 4MB RAM. The system can 
accommodate up to 12 additional mega- 
bytes via standard memory-expansion 
cards. 

A rechargeable nickel cadmium bat- 
tery, 80287 coprocessor socket, and eight 
slots—two 8-bit and six 16-bit—round out 
the Baby 286’s assets, 

The MultiMicro’s chassis, measuring 
6.6by 14 by 16 inches (HWD), also leaves 
plenty of room for growth, providing 
front-panel access for four half-height 
drives. Three half-height bays stack along 
the front right, and an additional 32-inch 
disk drive can be installed on its side to the 
left. Fittingly, the 200-watt power supply 
has four leads, and the Western Digital 
controller—a WD 1006—supports two 
floppy disk drives and two hard disks. 

The MultiMicro is not without its 
faults, First, our frequency counter 
showed that the bus runs at processor 
speed—either 6 or 12 MHz. While some 
machines run the bus at ]2 and then dip to 
6 or 8 MHz during I/O access, our evalua- 
tion unit dropped little in speed, if at all. 
The ability to drop to 6 MHz with the turbo 
switch should solve any expansion-card 
incompatibilities you may encounter, but 
you shouldn’t have to run the processor at 
6 MHz to retain I/O compatibility. 


Next, the MultiMicro’s chassis ranks 
among the more flimsy I’ve seen. For in- 
stance, with the unit cover off, I was able 
to flex the front and back panels with rela- 
tively little effort and even twist the entire 
unit. The FCC certification plate was con- 
spicuously missing from our evaluation 
unit. A call to MultiMicro confirmed that 
FCC approval was still pending. 

The documentation shipped with our 
machine was also problematic, primarily 
because it seemed written for a different 
machine. Worse, MultiMicro seemed un- 
sure about which version of the mother- 
board was installed in the machine, both in 
the documentation and over the phone, 
making it difficult to determine the loca- 
tion of specific jumpers. 

In all fairness, the documentation and 


MultiMicro 286/12 


The MultiMicro 
286/12 costs only 
$2,394 with 1MB of 
RAM, a 40MB hard 
disk, anda VGA 
monitor. It's a fast 
machine, but not 
sturdy in its 
construction. 





12-MHz 286 PCs 


support problems may be due to the new- 
ness of this machine and to MultiMicro’s 
inexperience in dealing with end users: the 
company reportedly has been building ma- 
chines for other mail-order vendors but is 
only now beginning to sell directly to the 
public. 

MultiMicro offers a 30-day money- 
back guarantee, 1-year warranty, and 1 
year of free technical support with the ma- 
chine. If a part fails, you’ll have to mail it 
back to MultiMicro at your cost for up to 2 
days of testing before the company will 
ship a new part. 

Overall, the MultiMicro 286/12 per- 
formed remarkably well during testing; it 
comes at a price that’s difficult to beat and 
offers an impressive array of features. Re- 
member, however, that this machine is 
bargain-basement mail order all the way. 
Chances are you'll have problems, and 
they may take a bit of tinkering to solve. If 
that scares you, you're better off opting for 
a more-expensive system from a better- 
established mail-order house or local dis- 
tributor. 


NATIONAL MICROSYSTEMS INC. 


Flash 286-12 


by Bruce Brown 


How clone can you go? National Micro- 
Systems makes no bones about its market 
intentions: the Flash 286-12 is a straight 
12-MHz AT clone aimed at the mail-order 
buyer looking for standard components at 
a good price. And it hits the mark. 

Starting with a rock-bottom $699 512K. 
unit with one 1.2MB 54-inch floppy disk 
drive, a drive controller, and a keyboard, 
National MicroSystems builds computers 
and sells them at the lowest prices possi- 
ble. The test machine had a full megabyte 
of memory, a small Seagate 20MB hard 
disk, an 8-bit Paradise VGA card, and a 
Samsung VGA monitor—all for a list 
price of $1,749 including DOS 3.3 and 
GW-BASIC. A 40MB-drive system costs 
$1,949. That’s low. 

The Flash 286-12 comes in a rugged 
case with thick structural components. The 
case itself measures 6.5 by 19.5 by 16.5 
inches (HWD), which is full desktop size. 
There is room for five half-height storage 
devices, with three showing. The 200-watt 
power supply is big enough, but there are 


only four power leads for storage devices; 
four drives are usually adequate anyway. 

The test unit came with a Western Digi- 
tal 1:1 interleave floppy/hard disk control- 
ler. This controller helped the computer 
score fairly well on hard disk tests, espe- 
cially the small-record DOS File Access 
benchmark test. The controller uses an ST- 
506 interface and MFM encoding. 

There are the usual six 16-bit slots and 
two 8-bit slots, five of which are free with 
a standard system that uses one slot for the 
drive controller, one for a parallel/serial 
VO card, and one for a video card. One ex- 
pansion slot of each kind can take only a 
half-length card. 

The Maxi-Switch keyboard is OK, but 
Not as precise-feeling as previous units I’ve 
tested by that brand. The key arrangement 
is the standard 101-key Enhanced design 
with 12 function keys across the top. The 
keyboard cable is 90 inches long. 

You can use either 256-kilobit or 1- 
megabit chips in the motherboard. De- 
pending on your choice, you can build the 
machine to a maximum of either 1 MB or 
4MB of RAM without an expansion card. 
Four megabytes is probably about the 
highest that most people who buy AT-type 
computers today need. If you want more, 
you can buy any 16-bit memory expansion 
card to build to the system maximum of 
16MB. The system can be set for either 
zero- or one-wait-state Operation via a 
motherboard jumper switch. 

The Flash 286-12 uses an Atronics 
motherboard with G2 286 chip set compo- 
nents, an Intel 80286-12 processor, and 
AMI BIOS chips. System setup is conve- 
niently located in ROM. The system 
switches between 8 and 12 MHz with ei- 
ther a keyboard sequence (Ctrl-Alt and 
Plus or Minus) or with a turbo button on 
the front of the unit right next to the power 
reset button, which is also convenient. In 





Flash 286-12 

Nationa! MicroSystems inc. 2833 Peterson PI., 
Norcross, GA 30071; (404) 446-0520 

Lisi Price: With 512K RAM, 1.2MB SV-inch 
floppy disk dive, $699; with 1MB RAM, 40MB 
hard disk, VGA monitor, DOS 3.31, $1,949; with 
20MB hard disk, $1,749. 

In Short: There's nothing flashy about National 
MicroSystems’ Flash 286-12: a straight clone 
la good price, with a 30-day money-back 
guarantee. 
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IT STILL 
TAKES BRAINS 
TO CHOOSE 
THE RIGHT 
COMPUTER. 





WHEN AHARD DISK 
IS FULL, YOU ONLY 
HAVE TWO CHOICES 





When most people upgrade their 
hard disks, it’s two steps forward and 
one step back. First, they download all 
their files onto floppy disks. Then they 
throw out the perfectly good old hard 
drive, and put in a new one with more 
capacity. Then they fill it halfway full 
of the old files again. 

But instead of wasting all that 
time and money, you can add Hardcard? 
It’s a hard disk on a 1” wide card, so 
it fits into any single expansion slot of 
your 286 machine. Which means you 
can keep your old 20 or 40 Mb drive 
right where it is. And still add 40* Mb 
of brand new capacity, for a total of 60 
to 80 Mb. 

And this has to be the most con- 
venient upgrade you’ve ever seen. Just 
plug Hardcard 40 into a 16-bit slot, 
and that’s it. You don’t have to transfer 
files onto floppy disks, then reload 


*Alco available in 20 Mb capacity which fits in an 8-bit slot. 
°?In Canada, call (416) 477-0088. Plus Corp. 1 2 wholly 
trademark 


OR HARDCARD IT 


them onto the new drive. Or waste 
anyone's valuable working time. 

Of course, you get real perfor- 
mance, too. Hardcard gives you 28ms 
effective access time. And 60,000 
hours MTBF, which is three times more 
reliable than most other drives. And 
now, you even get all this along with a 
two-year warranty. 

When you have to upgrade a full 
hard disk in your 286 PC, don’t discard 
it. Do what over half a million satisfied 
users already have done. Hardcard it. 
Call your dealer for more information, 
or 1-800-826-8022 ** 














Flash 286-12 


The National 
MicroSystems Flash 
286-12 gives you ¥ 
eight expansion 
slots, 1MB of RAM, a 
40MB hard disk, and 
a VGA monitor for 
less than $2,000. 


either system clock setting, the expansion 
bus runs interface cards at a safe 8 MHz. 

National MicroSystems sells the Flash 
286-12 through mail order only. There is a 
1-year parts-and-labor warranty with re- 
turn shipping paid by the company, but no 
provision for on-site service. If you try the 
Flash 286-12 and don’t like its perfor- 
mance or find that for any reason it’s in- 
compatible with your current needs, 
there’s a no-questions-asked 30-day mon- 
ey-back guarantee. 

The Flash 286-12 is a unit without sur- 
prises. National MicroSystems has put to- 
gether a fine set of components at an ex- 
tremely aggressive price. If you need a 
straight AT clone and want the best price 
possible, take a close look here. 
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Now our support program makes the smart computer choice risk 
va 


SITE GE SERVICE - Each FIVESTAR 386 system includes 


on-site 2CE compat Service for one year. 


OUR SHIPPII 


4 ING - We ship within 72 hours or 
@ ihe eit’ on us. 
« 30-DAY MONEY-BACK GUAI 4 Fa) 


ull 30 diss ie: prove you made the right 


GE Computer Service decision. 


TOLL-FREE CUSTOMER SUPPOR? 


J E “We're here to answer your "questions Monday fidal 
Friday, 8a am. bs 6 p.m. (csT. 


MER SATIS 


ON - We guarantee it. 


FIVESTAR’ 
COMPUTERS 
BUY FACTORY DIRECT 
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PREMIER COMPUTER 

_ INNOVATIONS 
Premier 1000 Plus 
by Bruce Brown 


Little touches can make a big difference. 
For most computer vendors, the size and 
shape of the box that fits around the main 
system unit is determined by two factors: 
the dimensions of the unit’s insides and the 
standard cases and covers available. The 
Premier 1000 Plus’s case looks the same as 
you would find on most other full-size AT- 
class desktop computers until you get 
close: then you notice the diagonal stripes. 
The effect is a subtle dressing up; I didn’t 
even notice the grooves until the second 
day I worked with the Premier. 

Other than the case, there’s nothing 
outstanding about the Premier 1000 Plus. 
List price for a no-hard-disk, no-monitor 
version is $2,295, and the 40MB VGA 
system is a very high $3,942. The Premier 
1000 Plus’s Western Digital motherboard, 
often paired with smaller cases, comes 
with an Intel 80286-12 processor, Faraday 
286 chip set, and Phoenix ROM chips. 
Setup is in ROM. The system clock runs at 
either 6.25 or 12.5 MHz, and the expan- 
sion bus at 6 or 8 MHz. 

Standard memory on the 1000 Pius is 
1MB, expandable on the motherboard by 
replacing the stock 256-kilobil chips with 
1-megabit chips, for a maximum of 4MB 
without buying an expansion board. The 
memory runs with one wait state and shad- 
ows RAM and video BIOS. 

The standard 1.2MB 5%-inch floppy 
disk drive is controlled by the mother- 
board-mounted, 1:1 interleave floppy/hard 
disk controller. That controller, including 





Premier 1000 Pius 

Premier Computer Innovatons, 10310 Harwin 
Dr., Houston, TX 77036; (800) 347-1777, (713) 
995-4433. 

List Price: With 1MB RAM, 20MB hard disk, 
1.2MB 54-inch floppy disk drive, $2,295; with 
40MB hard disk, VGA monitor, DOS 3.3, $3,942. 
In Short: The Premier 1000 Plus is a big box with 
only four expansion card slots. An adequate 
performer with a high pnce but a terrific on-site 
semice contract. 
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a 32K disk cache for improved read/write 
times, can handle two floppy disk drives 
and two hard disks. The test system includ- 
ed a 40MB hard disk. Premier also sells 
20-, 30-, and 80MB units, the last being 
the only other option that makes sense for 
this class of computer. 

Other standard components include 
two serial ports, one parallel port, a PS/2- 
compatible mouse port, a 200-watt power 
supply with five power leads, and a 101- 
key Key Tronics keyboard with an 81-inch 
cable. This was an agreeably different Key 
Tronics model, with a pleasant, slightly 
concave design and a responsive though 
light touch. 

The Premier comes with EGA circuitry 
also built into the Wester Digital mother- 
board. We specified VGA systems for this 
review, so the test unit came with a 16-bit 
Paradise VGA adapter and a Magnavox 
VGA monitor. 

Even though the full-size case measures 
6.25 by 21.1 by 16.5 inches (HWD), there 
are only four expansion slots: three 16-bit 
and one 8-bit. Although the Premier can 
hold a full set of five half-height drives, 
which is great, using a motherboard with 
only four slots is inconceivable in such a 
large case. There’s nothing wrong with a 
Western Digital motherboard, it’s nice to 
have the drive bays, and it’s true that lots 
of functions are built into the unit, but keep 
in mind that you will have only four slots 
for expansion. 

You won’t be disappointed by the Pre- 
mier 1000 Plus’s performance. It wasn’t a 
chart burner, but the Premier scored in the 
midrange on all of our benchmark tests, 
helped by the hard disk cache and 16-bit 
video card. 

Premier Computer Innovations, the 
vendor, is a division of Entertainment 
Marketing in Houston. The Premier 1000 
Plus is not a mail-order machine: it is sold 
only through dealers, VARs and VADs 
(value-added resellers and value-added 
dealers—both typically companies that 
specialize in vertical turnkey systems), and 
by a direct sales force going after the For- 
tune 1000. The bonus on the service side is 
an on-site service contract and parts-and- 
labor warranty that guarantees a 4-hour re- 
sponse time within 100 miles of 33 DASI 
service centers and repair or replacement 
within 24 hours anywhere in the continen- 
tal U.S. For an extra $90, you can extend 
the contract and warranty to cover labor 
only for an additional year. 


Premier 1000 Plus 


The Premier 1000 
Plus in our standard 
VGA configuration is 
an expensive 
$3,942. The box is 
full-size but holds 
only four expansion 
slots. 





Premier has targeted the corporate mar- 
ket for this box, which may account for the 
pinstripes on the case front. That must also 
explain the Premier 1000 Plus’s premium 
price. Mail-order vendors often sell a simi- 
larly equipped Western Digital mother- 
board system including hard disk and EGA 
or VGA without charging much more than 
the price Premier wants for the basic sys- 
tem alone. Of course you need room in the 
list price to pay for sales commission and 
to negotiate with savvy customers, but lit- 
tle-known companies have a hard time 
selling at big-company prices in a market 
as competitive as 12-MHz 286 computers. 
The Premier 1000 Plus is a good-looking 
and fine-performing machine. Just add 
more slots and knock at least $1,000 off 
the list price, please. 


FIVESTAR COMPUTERS. 
SMART PRICE. GUTSY PERFORMANCE. 
RISK-FREE SUPPORT. 


At FIVESTAR we know you're not just buying a computer, you're buying the whole company. 
What happens after you make the decision is just as important as the decision itself. That's why we 
include on-site GE Computer Service, shipping within 72 hours, a 30-day money-back guarantee, 
a toll-free customer support hotline, and our promise of 100% customer satisfaction. 


Price, performance and customer support worthy of the FIVESTAR name. 


Model 333 


© Intel 80386-33 CPU running at 33/8 MHz 

© Landmark v1.1=58,1 MHz 

* 1MB of 32-Bil RAM expandable Ie 16MB 

© Intel 82385 Cache Controller with 32KB 
Static RAM 

® Shadow RAM Option for Video and BIOS 
included 

© Intel 80387-33 and WEITEK 3167 Socket 

* Dual Floppy/Dual Hard Drive Controller 
with 1:1 Interleave 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

© Ports: 1 Serial, 1 Parallel, | Game 

© Clock Calendar with Battery Backup 

© 8 Expansion Slots: one 32-Hit, 
five 16-Bit, two 8-Bil 

© 5 Drive Bays - 3 Exposed, 2 Internal 

© 200 Watl ASTEC Power Supply 

® Enhanced 101-Key Keyboard 










Model 325 


© Intel 8936-25 CPU running al 25/8 MHz 

© Landmark w1.1=41.8 MHz 

© IMB of 32-8il RAM expandable Io 16MB 

© Intel 82385 Cache Controller with 32KB 
Static RAM 

® Shadow RAM Oplion for Video and BIOS 
included 

© Intef 80387-25 and WEITEK 3167 Socket 

© Dual Floppy/Dual Hard Drive Controtler 
with 1:1 Interleave 

© 1.2MB 5.25" nr 1.44MB 3.5° Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© Clock Calendar with Battery Backup 

* & Expansion Slots: one 32-Bit, 
five 16-Bit, two 8-Bil 

©5 Drive Bays - 3 Exposed, 2 Intemal 

© 200 Watt ASTEC Power Supply 

* Enhanced 101-Key Keyboard 


= 
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Model 333 
Hard Drive Capacity 


Model 320 


© Intel 80:386-20 CPU running at 20/8 MHz 

© Landmark v1.1=33.4 MHz 

© 1MB of 32-Bil RAM expandable to 16MB 

© Intel 82385 Cache Cuntroller with 32K. 
Static RAM 

© Shadow RAM Option for Video and BIOS 
included 

© Intel 40387-20 and WEITEK 3167 Socket 

© Dual Floppy/Dual ard Drive Controtier 
with 1:1 interleave 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

© Ports: I Serial, 1 Parallel. 1 Game 

© Clock Calendar with Baltery Backup 

© 8 Expansion Stots: one 32-Bit, 
five 16-Bit. two 8-Bit 

© 5 Drive Bays - 3 Exposed, 2 Internal 

© 20th Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 
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Model 316 


© Intel 811386-16 CPU running at 16/5 Milz 

© Landmark v1.1=20.] MHz 

© IMB of 32-Bil RAM expandahie to 16MB 

© Shadow RAM Option for Video and BIOS 
included 

© Intel 80287-10 Math Co-Processor Socket 

© Dual Floppy/Bual Hard Drive Controtler 
with 1:1 Interleave 

© 1.2MB 5.25" or 1.44MB 3.5” Floppy Drive 

© Ports: 1 Serial. 1 Paraltel, 1 Game 

© Clock Calendar with Battery Backup 

© 8 Expansion Slots: one 32-Bit, 
five 16-Bit. two 8-Bit 

© 5 Drive Bays - 3 Exposed, 2 Internal 

© 210 Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 


Model 320 
Hard Drive Capacity 


Video 60MB| 90MB] 150MB} 330MB} 
Combos ESDi] ESDI | ESDI 
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FIVESTAR computers 


by Zodiac Technologies 





Comput 


Right Now. Guaranteed!* 


Yes, we can ship your new ZEOS’ ’286 or 386 
today! We've built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazine’ Editors Choice— 
the ultra fast ZEOS 386-20. 

Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now 

Here's how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS 12MHz 286 
with 32MB Hard Drive! 


Only $1,395 


For VGA color add $595 


FREE Shareware Disks Too! 
25 Software Programs Included 


Every system will include 25 
ready to run Shareware programs 
on free disks. Included are 
brograms for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Games and 
more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 


Standard Features Include: 


« 80286-12 CPU, 6/12MHz 
Dual Speed keyboard/hard- 
ware selectable. Reset and 
Turbo buttons right up front. 

= Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (I6MB System 
Total). EMSCapabilityon board. 


Release 4: 





All prices and specifications are subject to change without notice, Please call for current pneing and warranty detas!s. COD orders may require an advance deposit. PS/2 and AT ave trademarks of IBM Corporation, 


Performance Comparisons using PC Labs Benchmark Series 


80286 Floating 
Instruction Point 
Mix — _Lalculo Hotion _ Memory _ 


1. Your order must be received by IPM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus 24 Hour a day Toll Free technical support and 
Ex Parts Replacement are included too! 

This offer is good only as long as these pre-built 





8 Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
12MB Floppy Drive. 

= Ultra high speed Hard/Floppy 
controller, 1:1 interleave, 800 
KBfsec transfer rate. 

= Genuine Hercules® (Yes, 
Hercules!) Brand graphics 
card. High-Res Amber Display 
with Tilt/Swivel Base. 

= ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

« Serial and Parallel Printer 
Ports. 


= Clock/Calendar with Battery 
Backup. 

= 6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz. 

a Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 


Conventional 








ers Now! 


systems remain in stock; please give us a call to 
eae availability. This offer does not apply to other 
ZEOS systems or custom configurations. 
Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That's why we 
offer you our 30 Day Money Back Guarantee, Toll Free 


teaithical aursidct aad Tul OMS Year tated ‘Warranty. 


Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you're 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said “Out of 104 machines 


Complete ZEOS 20MHz 386 
with 80MB 28ms SCSI Drive! 


Only $2,995 
For VGA color add $595 


7E08 38620 Standard Features 
Include: 


= Genuine 32-bit 
Intel 80386- 
20MHz CPU. 
=\ = High speed 
Zero-Wait 
64K SRAM 
CACHE. 


» IMBof 

Zero-Wait DRAM Expandable 
to 1GMB system total. 

= Fast 80MB, 28ms SCSI 
Seagate Hard Drive, L2MB 
Floppy Drive. 

= Ultra high speed Hard/Floppy 
SCSI contvoller. 

= Genuine Hercules* Brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 


Release 4: 


Compoq Deskpro 386/20e 291 


80386 
Instruction 
Mix 


from 58 companies. . . for overall excellence in both 
the 16- and 20MHz categories, we selected ZEOS 
International's 386-16 and 386-20’ And ZEOS '386 
systems have racked up three PC Magazine Editor's 
Choice awards so far this year! 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost” 
Personal Computing simply says “The best value 
we've come across so far.’ 

We couldn't have said it better ourselves. 

And these are the machines that we have 
ready to ship to you right now. Rock solid block 
buster ZEOS machines with quality and perform- 
ance that is, in a word, Guaranteed. Order now by 
calling 800-432-5891. 


2 ried Key ZEOS Tactile/Click 


« High i Serial and 
Parallel Ports. 

8 1-32, 5-16 and 2-8 bit slots. 

= 80387 math co-processor 
support. 

= ZEOS 5-bay case with security 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 
In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCard and COD 
Cree 24 Hours a day! 
ZEOS International, Ltd. 
530 Sth Avenue, N.W. 
St. Paul, MN 55112 USA 


Performance Comparisons using PC Lobs Benchmark Series 


Point Conventional 
__Gaiculation Memory 





Deskpro is a trademark of Compaq Computer Corporation. Corporate leasing plans are available ZEOS 1s a publicly traded company. MPLS/St_ Paul Local OTC. © 1989 ZEOS International, Ltd 
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Zerss 


Complete 12MHz ‘286 
with 32MB Hard Drive! 


Only $1395.00 


Its the fastest 286-12 you can buy. Workhorse 


of the industry. Rugged from the ground up. 
This true Zero-Wait state sysiem features a 
fast Seagate auto-park hard drive. Nothing 
can touch it! 

« 80286.12 CPU, 6/12MHe Dual Speed 


Keyboard/hardware selectable. Reset and 
Tierbo buttons right up front. 


= Zero-Wait State DRAM, 512K expandable 
to 4MB on the motherboard GMB System 
‘Bital), EMS capability! 


® Fast 32MB Seagute 138R Hard Drive with 
auto-park, L2MB Floppy Drive. 


® Ultra high speed Hard/Floppy controller, 
1:1 interleave, 800 KB/sec transfer rate. 


® Genuine Hercules brand graphics controller, 
High Res Amber Display with Tilt/Swivel, 

= ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile/Click Feel. 

® Serial and Parallel Printer Ports, 

= Clock/Calendar with Battery Backup. 

® 6-16 and 2-8 bit expansion slots, 

= 80287 Coprocessor support. 

® Heavy Duty Case complete with Security 
Lock and LED indicators 

Announcing 24 Hour a Day Sales and 

Technical Support! 

That's right, ZEOS is now open te serve you 

24 hours a day, 365 days a year Call us any time 

Toll Free at 800-423-5891. 


KOS 


“For Overall 
Excellence. 


PC Magazine, May 30, 1989 


In the May 30th issue PC Magazine 
reviewed 104 machines from 58 man- 
ufacturers. Virtually every '386 in 
production was tested. The systems 
were grouped into three speed cate- 
gories, 16, 20 and 25MHz. In two 
of the three categories only one com- 
pany was selected for “overall excel- 
lence” That company is ZEOS. 

The selection of ZEOS over 
IBM, Compaq and all others is a 
direct reflection of our goals and 

objectives. Simply, to deliver to 
you the very best valve in com- 
puting today. To further quote 

Magazine: 

“Price ts always a consideration. So are bench- 
mark results. But both factors can be deceiving, which is 
why we consider other aspects that will make the difference months and years 
down the road. Things like quality of construction, reliability, expandability and 
ease of service.” 

These are the qualities PC Magazine used when selecting ZEOS over 
57 others. These are the qualities we build into each and every ZEOS system. 
And that’s our commitment to you. To quality. To performance. To reliability 
and support. To Value. Comparing ZEOS to virtually every other manu- 
facturer in the world PC Magazine called it “overall excellence.’ 

In all areas ZEOS systems are top performers. Take our guarantee for 
instance. We offer every customer a 30 day Full Refund Satisfaction Guarantee. 
And that’s backed up by our Full One Year Limited Warranty and our Express 
Parts Replacement policy. 

And then there's Technical Support. At ZEOS, Technical Support is not 
only free, it's Toll Free. 24 hours a day, 365 days a year! 

Quality, Performance, Reliability and Sup- 
port. Overall Excellence. That's why ZEOS is 
PC Magazine's #] choice. And that's why 
ZEOS is your best choice as well. So pick out 
your dream machine today and order it now 
with confidence. Your choice of ZEOS excel- 
lence is Guaranteed. Order now by calling 
800-423-5891. 


ge without notice Please call for current 





















and warranty details. ZEOS 3s 3 


All prices and specifcatons are subject $0 chai pacing 
pushes traded company, MPLS/St_ Paul Local OTC: ©1989 ZEOS peel Ltd 530 5th Avenue, NW, 5t- Paul, MN 5S5t12 
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The New ZEOS 386SX Hard 
Drive System. Below °286 Prices! 


Only $169500 


A terrific all around choice...” PC Magazine 


PC Magazine says “386SX-based machines are 

the right choice...” the new ZEOS 386SX is why. 

The future is yours now with the new ZEOS 

386SX. It's even priced below comparable 

286 systems! 

8 80386SX-16 CPU, 8/I6MHz Dual Speed 
Keyboard Selectable. Reset/Turbo buttons. 

8 512K DRAM, expandable to a System Total of 
I6MB. 

® Shadow RAM and EMS capability. 

« Fast 32MB Seaguie 138R Hard Drive, 
L2MB FDD 

« Ultra high speed Hard/Floppy controller. 1:1 
interleave, 800 KB/second transfer rate. 

« Genuine Hercules’ brand graphics controller. 
High-Res Amber Display with Tilt/Swivel. 

« ZEOS Enhanced Tactile/Click keyboard. 

" 2 High Speed Serial Ports plus one Parallel and 
one Game Port. 

" 6-16, 2-8 bit expansion slots. 80387SX Math 
coprocessor support. 

Bae a nc Including 
security lock and LED indicators. 


Options Galore: As PC Magazine said, “more options 


Complete ZEOS 20MHz 
°386 System. 80MB SCSI Drive! 


Only $2995.00 


16 MHz systems from $2295! 


The new ‘386 desktop standard. Featuring our 
64K CACHE (twice that of most competitors) 
providing Zero-Wait State performance vastly 
Superior to page/interleave memory schemes. 
Incredible value. 

= High speed Zero-Wait 64K SRAM CACHE. 
® Genuine 32-bit Intel 80386-20MHz CPU. 


= IMB of Zero-Wait DRAM Expandable to 
I6MB System Total. 


= Fast 80MB, 28ms SCSI Seagate Hard Drive, 
L2MB Floppy Drive. 


® High speed HDD/FDD SCSI Host Adapter 
with Software. 


® Genuine Hercules* brand graphics controller. 
High-Res Amber Display with Tilt/Swivel. 


= 101 Key ZEOS Tactile/Click keyboard. 
® High speed Serial and Parallel Ports. 
® 1-32, 6-16 and 1-8 bit slots. 

® 80387 math coprocessor support. 


= ZEOS 5-bay case. Including Security Lock and 
rs. 


than even the most 


configuration hungry hound could possibly need.” Including 14" VGA, add 
only $595. And incredible selection of hard drives: SCSI, RLL, ESDI or 
MEM and virtually any other add-on you could want! 
plans are available, too. Call Toll Free for details 800-423-5891. 
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Complete 25MHz °386 
Vertical System. 80MB SCSI Drive! 


ae Only $3995.00 


33MHz systems only $4995! 


ZEOS 25MHz and 33MHz 80386 systems are 
the fastest, most advanced available anywhere. 
Review after review, these ZEOS systems are 
selected as the best price/performance buys. A 
power-user’s dream. 


= High Speed Zero-Wait 64K CACHE. 

® Genuine 32-bit Intel 386-25 or 33MHz CPU. 

= IMB Zero-Wait 32-bit DRAM expandable to 
8MB on board plus I6MB 32-bit expansion 
(24MB total). 


® Fast 80MB, 28 ms SCSI Seagate Hard Drive, 
12MB Floppy Drive. 


« High eel HDD/FDD SCSI Host Adapter 
with softwa: 


= Genuine ae brand graphics controller, 
High-Res Amber Display with Tilt/Swivel. 


« 101 Key ZEOS Tactile/Click keyboard. 
® High Speed Serial and Parallel Ports. 

« 1-32, 6-16 and 1-8 bit slots. 

® 80387 and Weitek 3167 support. 

= Heavy Duty 6-bay Vertical Case. 
Desktop configurations deduct $150.00! 


Order Now Toll Free 
My 800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
’ MasterCard, VISA, ZCard and COD 
Open 24 Hours a day! 


SUNRISE TECHNOLOGY INC. 


Sunrise 286/12 


by Mitt Jones 


The Sunrise 286/12, designed by Sunrise 
Technology, looks a bit like something 
you’d expect to find in a Malibu surf shop, 
or maybe a beachside Miami watering 
hole. Its tropical blue and yellow accents 
come straight off a bottle of suntan lotion, 
and its low, rounded profile further adds to 
its ultracasual look. 

Even if flip-flops aren’t your style, 
however, don’t write off the Sunrise 
286/12 just yet. Besides ranking among 
the fastest 12-MHz machines around, this 
$1,799 base-priced machine holds a sur- 
prise or two under its unusually small 3.25 
by 15.50 by 15.25 inch (HWD) case. 

Sunrise designed the 286/12 to snap 
and slide together, making use of screws 
only on the power supply and the expan- 
sion slot covers. The design also elimi- 
nates the ubiquitous ribbon and power ca- 
bles by routing power through the 
motherboard. IBM probably deserves 
credit for pioneering the no-cables, no- 
tools-required approach to PC design with 
its PS/2s, but Sunrise has taken it one step 
further—and done a better job of it. 

To remove the cover of the machine, 
you simply loosen two large, screw-like 
knobs on the back panel, unplug the power 
cord, and slide the cover back and up. 
Once inside, removing any given piece is 
simply a matter of figuring out which way 
to push or pull it. For instance, the remov- 
able drive carriage, which makes room for 
two half-height floppy disk drives in one 
side and a half-height hard disk in the oth- 
er, attaches to the motherboard via a 
pinned connector and slides straight up and 
out. An industry-standard hard disk—in 





Sunrise 286/12 

Sunrise Technology Inc., #11-11151 Horseshoe 
Way, Richmond, British Columbia, Canada V7A 
485; (800) 663-8331, (604) 274-7406. 

List Price: With 1MB RAM, 1.44MB 31-inch 
floppy disk drive, $1,799; with 30MB hard disk, 
VGA adapter, DOS 3.3, $2,639; with 3MB RAM, 
80287 coprocessor, $4,439. 49MB hard disk, 
$700. 

In Short: A small, fast machine meticulously 
designed to allow no-tools maintenance and 
repairs. 
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our case a 28-millisecond, 30MB 
CDC—slides into place in the drive car- 
riage itself, installing directly into an edge 
connector. To add a second floppy disk 
drive, you'll have to get a new faceplate 
from Sunrise to allow front-panel access. 

Once you’ve gone through the process 
once or twice, you could probably disman- 
tle the entire machine in about 2 minutes. 
I'm not sure you would want to, but Sun- 
rise insists that the no-screws design is a 
boon for corporations that have their own 
PC maintenance and repair staffs. 

The motherboard itself, which attaches 
to the bottom of the chassis with plastic 
pins and connects to the power supply via 
an edge connector, is unquestionably im- 
pressive. An array of VLSI components, 
including a 1:1 interleave Western Digital 
RLL disk controller and VLSI Technol- 
ogies 286 chip set, furnish just about ev- 
erything you need. Our evaluation unit, 
equipped with an AMD 12-MHz proces- 
Sor and an 80287 math coprocessor, came 
loaded with the motherboard maximum of 
3MB of RAM: IMB of 80-nanosecond 
DIPs and 2MB of 100-ns., 1MB snap-in 
SIMMs, totalling $4,439. No monitor was 
included. Two serial ports and one parallel 
port are built into the motherboard. 

About the only thing you won’t find on 
the motherboard is a video adapter, but 
that comes standard in a proprietary snap- 
in module: Sunrise’s roots are in the video 
controller/adapter business. Surprisingly, 
the standard-equipment adapter is a slow 
8-bit EGA. VGA, also 8-bit, is available 
as an option. The controllers themselves 
are 16-bit, but the adapter allows only 8-bit 
data transfer. 

To add a little speed to its already fast 
zero-wait-state performance, the Sunrise 
shadows system and video BIOS in up to 
128K RAM with the help of a utility that’s 
included. Should you need to slow the sys- 
tem down a bit, another utility lets you 
control bus and processor speed at the 
hardware level. At processor speeds of 6 
and 8 MHz, the bus runs at the same speed 
as the processor. At 12 MHz, the bus can 
be set to 6, 8, or 12 MHz. You can also 
toggle between two sets of speeds—6/6 
and 12/8—using keyboard combinations. 
A front-panel turbo indicator lights up 
when the processor is running at 12 MHz. 

Sunrise reports that its 286/12 will sup- 
port LIM 4.0 emulation out of extended 
memory, but the software necessary to 
support the VLSI chip set’s memory-map- 


ping capabilities was not yet available at 
the time of this review. 

The custom-made Sunrise keyboard is 
comfortably large and has a moderately 
clicky feel. The documentation, though 
not abundant, is sufficient and relatively 
straightforward. 

My only serious problem with this ma- 
chine concerns the front-panel indicators 
and controls of our early evaluation unit. 
Of the four indicators, only the access light 
on the standard-equipment 1.44MB 3%- 
inch floppy disk drive shone bright enough 
to be easily seen. The power, turbo, and 
hard disk indicators were only faintly visi- 
ble in normal lighting. Worse still, the re- 
set and power buttons, both blue, lacked 
labels. Especially in the light of the reset 
button’s location immediately to the left of 


Sunrise 286/12 


The Sunrise 286/12 
workstation features 
snap-together design 
for easy maintenance. 
With 1MB of RAM, a 

30MB hard disk, and f 
an EGA adapter, the 
system lists for 
$2,639. 





the turbo indicator, this lack of labels could 
lead to disaster. 

All things considered, the Sunrise 
286/12 ranks near the top for overall quali- 
ty and speed, as well as for thoughtful de- 
sign, With only one 16-bit and two 8-bit 
slots, however, the machine may be too 
limited for consideration as anything but a 
network workstation—the application for 
which it was clearly designed. 


TANDON CORP. 


Tandon PCA-12 


by Bruce Brown 


Concemed about data security? Need to 
share computers with lots of people, many 
of whom have their own programs, sepa- 
rate data, and possibly even different oper- 
ating systems? Want to carry your data 
with you? If any of these profiles fits you, 
consider Tandon’s 286 computers with re- 
movable 30- or 4OMB Data Pacs. 

The Tandon 12-MHz 80286-based 
computer, called the PCA-12, lists for 
$2,025 with IMB RAM anda |.2MB 5'4- 


CO/SESSION’ 


IS THE FASTEST, 


EASIEST, 


MOST POWERFUL 
REMOTE COMPUTING 
SOFTWARE! 


Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for all your PC 


communication needs. 


HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 





reports and more. 


CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 


if you were there. 


to your network and enjoy on-line access to all the 


network resources. 





inch floppy disk drive. It does not include a 
hard disk, video adapter and monitor, or 
Data Pac. This base model has one serial 
and one parallel port. Standard software is 
DOS 3.3, Windows 2.1, and GW-BASIC. 

Our standard configuration, a Tandon 
PCA-12 with a 40MB drive, 8-bit VGA 
adapter, and VGA monochrome monitor 
costs $3,997, which is similar to machines 
from other second-tier brand names such 
as Wyse and Hewlett-Packard. The evalu- 
ation unit came with Tandon’s removable 
Data Pac system, a combination of a $699 
In-Pac receptacle and a $549 30MB Data 
Pac. This combination raises the price toa 
lofty $5,245 but ensures flexible and se- 
cure removable data storage. 

Tandon’s Personal Data Pac system can 
be the only storage medium in a computer, 
a viable way to set up the system if many 
people who have their own personal infor- 
mation are to share the machine. The Data 
Pac receptacle takes up a full-height drive 
device space. When the Tandon starts up, 
the ROM checks out the system and, after 
determining which storage devices are pre- 
sent, lets you decide which disk will boot 





PCs with SESSION/XL. 


up. This way you can run different operat- 
ing systems easily on the PCA-12, assum- 
ing that you have each operating system 
loaded on a Data Pac. 

Another interesting application of the 
Personal Data Pac system is for single us- 
ers who have huge files. For example, en- 
gineers or designers with space-consum- 
ing CAD files might find removable Data 
Pacs a convenient way to store the files 
without needing incredibly large drives. 
Accountants who have lots of clients could 





Tandon PCA-12 

Tandon Corp., 301 Science Dr., Moorpark, CA 
93021; (805) 378-3000. 

List Price: With 1MB RAM, 1.2MB5¥%-inch 
floppy disk drive, DOS 3.3, GW-BASIC, $2,025; 
with 40MB hard disk, VGA monitor, $3,997; with 
30MB Data Pac, $5,245. 

tn Short: The Tandon PCA-12 is most interesting 
if you use it with Tandon’s removable Personal 
Data Pac; otherwise it's just another 12-MHz 286 
machine. The Data Pacs, while expensive and 
slow, are terrific for shared machines, data 
security, and transporting files. 
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AUTOMATED SESSIONS Add the ability to automate and 


schedule file transfers, printing and running of programs on remote 


BETTER THAN CARBON COPY PLUS COISESSION is up to 





400% faster, easier to use, more powerful and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You'll 
see the difference in minutes. 


IMMEDIATE AVAILABILITY Call today for additional information 





or two machine licenses. 


FILE TRANSFERS Transfer files by modem or 





direct cable. CO/SESSION is ideal for laptops, home 


and remote offices! 
See us at COMDEX Booth #T701. 


CALL-201-855-9440 
FAX-201-855-9608 
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on CO/SESSION and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 
can be purchased in single 


pr etros 


Triton Technologies Inc., 200 Middlesex Essex Turnptke, Iselin, NJ 08830 





also use Data Pacs efficiently. 

Data Pacs are slower than normal hard 
disks but faster than CD-ROMs; the Con- 
ner hard disk used in the test system took 
about two-thirds the time the Data Pac took 
to find information in our large- and small- 
records DOS File Access tests. And unlike 
CD-ROMs, which are usually written to 
just once, Data Pacs can be written to and 
changed just like a normal drive. Since 
Data Pacs can boot computer systems, 
they go far beyond tape systems. Howev- 
er, the Data Pac is an expensive peripheral 
if you plan to use it only for backing up 
data 


Apart from the Data Pac system, the 
Tandon PCA-12 is a typical 80286 com- 
puter. Its performance on our benchmark 
tests was respectable for the class but not 


Tandon PCA-12 


The Tandon PCA-12 

lists for $3,997 

in our standard 

configuration. 
Tandon's removable 7 

30MB Data Pac [ae 
raises the system 
cost to $5,245. 
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outstanding. The system clock runs at ei- 
ther 8 or 12 MHz, but the expansion bus 
works at a constant 8 MHz. The full-sized 
case, 6.75 by 21 by 16.5 inches (HWD), 
has five half-height drive bays. This leaves 
just one half-height drive space in a system 
with a half-height 40MB hard disk, one 
half-height 1.2MB 5%-inch floppy disk 
drive, and the full-height Data Pac. There 
are six 16-bit and two 8-bit expansion 
slots. The power supply is rated at 190 
watts and has four power leads. The PCA- 
12’s Hi-Tek 101-key keyboard was rela- 
tively unresponsive. 

Tandon makes its own motherboard, 
286 chip set, and BIOS. The memory 
chips are SIMMs; you can fit a total of 
SMB on the motherboard without having 
to buy an extra card. Depending on the 
speed of the RAM chips the system can run 
at zero, .5, or one wait state. The Tandon 
uses page-mode memory interleaving but 
does not shadow the ROM or video BIOS 
inRAM. 

The main reason to consider a Tandon 
PCA-12 is the Personal Data Pac system 
and the advantages it brings: removable, 
bootable, portable, secure media. Other- 
wise it’s hard to justify the relatively high 
cost of this system. 





Here’s proof that it can be done right! The 
MIT Systems 286-12, sold by Telemart, is 
a winner on all four counts: price, perform- 
ance, features, and service. 

The base MIT Systems 286-12 with 
512K RAM, one 1.2MB 5'%-inch floppy 
disk drive, and a keyboard sells for $929. 
That price is fairly typical, but when you 
increase the memory to | MB and then add 
a40MB Seagate ST-251-1 hard disk witha 
Western Digital 1:1 interleave controller, a 
Paradise 8-bit VGA card and Imtec VGA 
monitor, an I/O card with two serial ports, 
one parallel port, and a game port, and 
DOS 4.01, the complete system costs only 
$1,974. That’s a great price. 

The Intel 80286-12 processor in the 
MIT Systems 286-12 nuns at either 12 or 6 
MHz and the six 16-bit and two 8-bit ex- 
pansion slots function at 8 or 6 MHz, de- 
pending on the current system speed. You 


can switch system speed either from the 
keyboard or via the front-mounted turbo 
switch, positioned next to a reset button. 
By changing motherboard jumpers you 
can select zero or one wait state. 

The motherboard takes banks of either 
256-kilobit or 1-megabit memory chips, so 
you can build the system to 4MB without 
buying an extra card. The MIT Systems 
286-12 use page memory interleaving and 
shadows the ROM BIOS in RAM. 

On the PC Labs benchmark tests this 
computer had top scores for the processor 
and conventional memory speed tests. The 
other scores were no better than average, 
reflecting the relatively slow VGA card 
and hard disk. Overall the MIT Systems 
286-16’s performance is very good. 

The test unit came in a small-footprint 


MIT Systems 286-12 


Telemart's $1,974 
MIT Systems 286-12 
comes in a small 
case that holds three 
drives, all of which 
can have exposed 
fronts for removable 
media. 
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MIT Systems 286-12 

Telemart, 8804 North 23rd Ave., Phoenix, AZ 
85021; (800) 426-6659, (602) 944-0402 

List Price: With 512K RAM, 1.2MB 5%-inch 
floppy disk dave, $929, with 1MB RAM, 40MB. 
hard disk, VGA monitor, DOS 4.01, $1,974 

In Short: The MIT Systems 266 -12's winning 
combination of pnce. performance, features, and 
service makes this mail-order clone hard to 
overlook. 
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case, measuring 6.5 by 17.25 by 16.75 
inches (HWD). This case holds only three 
storage devices, though the 200-watt pow- 
er supply has four power leads. For the 
same price you can choose a larger case 
that has room for five drives. 

The keyboard with this system is the 
only dull point in an otherwise bright pic- 
ture. It’s a disappointing Key Tronic unit 
with a dead feel and a minimally accept- 
able 72-inch cable. The keyboard has the 
standard 101-key Enhanced-style layout. 

The MIT Systems 286-12 comes with 
the standard l-year parts-and-labor war- 
ranty, but it also includes free on-site ser- 
vice from Sorbus if this becomes neces- 
sary. You can extend the on-site service 
contract for the incredibly low price of $25 
per year. The warranty and service con- 
tract cover everything as originally pur- 
chased; for that reason alone it pays to buy 
all the components from Telemart. To top 
off this generous service plan, there’s a 30- 
day money-back guarantee. 

Whichever way you look at it, the MIT 
Systems 286-12 comes out in front. There 
are other machines that match the perfor- 
mance, some that match the price, and 
many with the same features, but no one 
has the same service and support policies 
at such low prices. When you put it all to- 
gether, Telemart’s MIT Systems 286-12 
is a sure winner. 


TUSSEY COMPUTER PRODUCTS 
Swan 286/12 


by Bruce Brown 


Slow but steady and sure describes Tussey 
Computer Products’ Swan 286/12. This 
large Pennsylvania-based mail-order com- 
puter-systems-and-peripherals house sells 
microcomputers in many configurations. 


The Swan 286/12, reviewed here, uses a 
conservative combination of components. 

The basic Swan 286/12 costs $999 with 
512K RAM, one |.2MB 5¥%-inch floppy 
disk drive, game port, serial port, and par- 
allel port. The test configuration with IMB 
RAM, a40MB hard disk, 8-bit VGA card, 


Swan 286/12 


Tussey Computer 
Products’ Swan 
286/12, tested at 
$2,367, is a steady 
computer. Tussey 
uses the same case 
for different systems, 
as evidenced by the 
dummy turbo lights. 


ea 





VGA color monitor, and DOS 3.31 costs a 
reasonable $2,367. 

The Swan 286/12 runs at either 12.5 or 
6.25 MHz. At either speed the expansion 
bus stays at a very safe 6.25 MHz. The 
motherboard, manufactured by Twinhead 
International, uses the Chips and Technol- 
ogies four-chip NEAT 286 chip set and 
Phoenix ROM BIOS. Memory wait states 
can be set to either one or zero. 


The motherboard will hold a maximum 
of IMB RAM, using 256-kilobit chips. If 
you want more memory, you must buy a 
memory expansion card. The system uses 
memory interleaving and shadow RAM, 
but its benchmark test scores span the gam- 
ut from a fast 80286 Instruction Mix to a 
ponderous Conventional Memory per- 
formance. 

The full-size case is very sturdy and can 
hold up to five separate half-height drives, 
three of which can have exposed fronts for 
removable disks, tapes, or cartridges. The 
200-watt power supply has five power 
leads. 

Tussey supplies a Hi-Tek keyboard 
with this system. This keyboard has a 
good-length 100-inch cable and the stan- 
dard Enhanced-style layout. Unfortunate- 
ly, its feel is flat and unresponsive. 

The test unit came with an Adaptec 
floppy/hard disk controller, with a stan- 
dard ST-506 interface and MFM encod- 
ing. This controller supports up to two 
floppy and two hard disk drives. 

Tussey has a good service and support 
mix, with a standard 1-year warranty on 
parts and labor and a 30-day no-questions- 
asked money-back guarantee. A third 
noteworthy component is Tussey’s policy 
of toll-free technical support, available 
without charge—and without an expira- 
tion date. You can also use the toll-free 
number to inquire about billing and order 
information. If you have to ship a system 
to Tussey for service, the company uses 
the standard mirror-shipping practice. 

In addition to the standard service and 
support, Tussey now offers two options: 
extended warranties and Sorbus on-site 
service contracts. These options are costly 
but can give corporate customers peace of 
mind. For instance, you would pay 
$204.95 for a second-year Tussey warran- 


Swan 286/12 

Tussey Computer Products, 3075 Research Dr, 
State College, PA 16801; (800) 468-9044, (814) 
234-2236 


List Price: With 512K RAM, 1.2MB 54-inch 
floppy disk dive, $999; with 1MB RAM, 40MB 
hard disk, VGA monitor, DOS 3.31, $2,367. 

In Short: Tussey's Swan 286/12 is e 
conservative but safe 12.5-MHz 286 clone It's 
Not a speed demon, but the pnce isaght Besides 
the 1-year warranty, Tussey gives a 30-day 
money-back guarantee and toll-free technical 
support 
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Get on with 
your business 


ALLOY’s 
386/MultiWare™ 


The DOS Multiuser 
Solution for Your Business 


ALLOY’s 386/MultiWare is a true MS-DOS™ 
multiuser, multitasking solution that installs 
itself and runs the most popular DOS software. 
So, if you’re the dealer who sells it — or the 
buyer who uses it — 386/MultiWare lets you 
get on with your business. 

Basic components include ALLOY’s 
multiuser, multitasking operating system, 
NX386™ 2-user plug-in card and/or 8-user 
plug-in card with a connector box. Each user 
can run 8 tasks simultaneously. Current con- 
figurations support from 3 to 21 users. 

But don't take our word for it — see for 


© To download a free demo of 386/MultiWare 
call the Alloy Bulletin Board at 508-875-4229, 
© For additional information on 386/MultiWare, 
call Alloy Sales at 1-800-544-7551 (in MA 
508-875-6100). 

Product is now available at Softse! Distribu- 
tors 1-800-645-7775 and at Ingram/MicroD at 
1-800-MICRO D-1. 


ALLOY 
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ALLOY COMPUTER PRODUCTS, INC. 


100 Pennsylvania Avenue, Framingham, MA 01701 
In Europe: Tel. +44 285 659571 In Australia Tel. +613 561 4988 


o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, PO. Box 5999, 
Cherry Hill, NJ 08034, Attn: F Hunter. Be sure 


to include month and year of the issue ordered. 
For availability call 1-609-354-4975, 
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2-MHz 286 PCs 


ty with mail-in service, or $689.95 for the 
Sorbus on-site service during the first 2 
years of ownership. 

In sum, the Swan 286/12 is a safe if un- 
exciting choice in a mail-order AT clone. 
The performance lags a bit, reflecting an 
older, more conservative system design. 


WYSE TECHNOLOGY 
WYSEpc 286 
Model 2112 


by Bruce Brown 


Wyse Technology makes computer termi- 
nals and systems. Some Wyse units have 
interesting technical details, while others 
tend to stay closer to the mainstream. The 
12-MHz 286 unit that was tested for this 
review is one of the latter: a reassuringly 
unsurprising but only moderately perform- 
ing machine. 

The WYSEpc 286 Model 2112 is a 
workhorse 12-MHz 80286 with a base 
price of $2,299 including IMB of RAM, 
one 1.2MB 5%-inch floppy disk drive, 
DOS 3.3, and GW-BASIC, but no hard 
disk and no video. The test configuration, 
with a 40MB Seagate hard disk, an 8-bit 
VGA adapter, and a Wyse VGA monitor, 
lists for $4,067. 

Standard features include one serial 
port, a parallel port, and a bouncy and re- 
sponsive 101-key keyboard with an ample 
108-inch cable. The Model 2112 case is a 
small-footprint design: 6.5 by 16.75 by 15 
inches (HWD). There are five 16-bit ex- 
pansion slots and two 8-bit slots, with four 
slots free in the test configuration. The 
case has room for three half-height drives, 
all of which can have exposed fronts for re- 
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WYSEpc 286 Mode! 2112 

Wyse Technology. 3471 N. First St. San Jose, 
CA95134; (800) GET-WYSE. 

Ust Price: With 1MB RAM, 1.2MB 5%-inch 
floppy disk drive, DOS 3.3, GW-BASIC, $2,299; 
with 40MB hard disk, VGA monitor, $4,067. 

In Short: The WYSEpc 286 Model 2112 is a 
conservative entry from a major vendor of 
terminals, systems, and peripherals. 
Distnguishing features inciude a small footpnnt, 
adequate expansion, and several moe design 
touches. The performance ts a bit stow for the 
price, even among big-name companies 
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WYSEpc 286 Model 2112 


Model 2112, with 
1MB of RAM, a 40MB 
hard disk, and a VGA 
monitor, is expensive 

at $4,067. A 16- 
character LCD 
shows the time, date, 
and system speed. 





movable media. 

This model is a fairly straightforward 
system, with a maximum of IMB RAM 
on the motherboard. The dual-speed 8- or 
12.5-MHz system clock runs memory 
with one wait state. The expansion bus 
muns at a constant 8 MHz. 

Wyse makes its own motherboard and 
uses an Intel 80286-12 processor, the 
VLSI Technologies 286 chip set, and a 
Phoenix BIOS. 

The standard Western Digital flop- 
py/hard disk controller uses an ST-506 in- 
terface with MFM data encoding. The 
drive controller supports two floppy disk 
drives and two hard disks. With a 200-watt 
power supply, the Model 2112 is all set for 
a full load of memory, additional add-on 
cards, and a full complement of drives. 





EDITOR'S CHOICE 
®@ A386SX Computer 


Buy a 386SX. 

80286 PCs account for 40 percent 
of the market, but the future lies with 
the 386. The new entry-level machine 
for business systems is a 386SX PC, 
and the best 286 computer you can 
buy is a 386SX. Compared with the 
21 12-MHz 286 PCs reviewed in this 
issue, an SX system unit from the 
same vendor will cost $250 to $500 
more, but all other costs are the 
same—monitor and video card, hard 
disk, software, training, and 
maintenance—and these costs are far 
more important than the initial 
purchase price. 

PC Magazine will continue to 
cover the 286 market, but we won't 
award Editor’s Choices because we 
can’t recommend that you buy any of 
them. However, of the 21 machines 
reviewed here, several stand out. 

If you do opt for a 12-MHz 286 
PC, look first to Telemart’s MIT 
Systems 286-12, which provides the 
best all-around support (30-day no- 
questions-asked return and |-year on- 
site service included in its $929 base- 
system price). It also tumed in 
outstanding performance on the PC 
Labs Benchmark tests. 

Three strong runners-up are the 
Everex Step 286-12, Destiny 286, 
and CompuAdd 286/12. Everex is 


The WYSEpc was in the bottom half on 
the PC Labs benchmark tests. The 40MB 
Seagate ST-251 hard disk, the only hard 
disk option Wyse offers with this comput- 
er, was noticeably slower than the drives in 
the other systems. Wyse uses none of the 
standard performance-enhancing schemes 
like memory interleaving, shadow RAM, 
or software disk caching. 

Overall, the WYSEpc 286 Model 2112 
gives one the impression of solid, tested 
technology—more like a four-door sedan 
with a six-cylinder engine and an automat- 
ic transmission than a sports car or a tinny 
econobox. One nice design detail is a 16- 
character LCD screen on the front of the 
system box, which displays either the time 
or the date as well as the current system 
speed. The screen also alerts you to system 






well known, well designed, and the 
fourth-fastest on our processor 
benchmark tests; in addition, its 
documentation is excellent. The 
$2,299 system unit cost is reasonable 
when you consider the Everex 
reputation, the l-year on-site service, 
and the discount you can expect from 
the dealer. 

The $875 Destiny 286 had the 
fastest processor times of all, but its 
motherboard du jour design means 
that the machine you buy may be 
different from what we tested (the 
two machines we reviewed had 
different motherboards). 

CompuAdd’s price ($945), 
performance, and reputation are 
solid. Video performance on our test 
unit took five times as long as the 
Compaq, but you could substitute a 
faster video card. And should. 

We also should mention the 
Austin 286/12.5 and the Northgate 
286/12, the two best machines from 
our January 31, 1989, review of 13 
other 286-12 PCs. 

The Compaq Deskpro 286e? 
Great construction, superfast video, 
and the Compaq name don’t 
compensate for the highest price and 
otherwise subpar performance. The 
same goes for Hewlett-Packard: good 
name, high price, slow performance. 


error conditions that may exist. 

Wyse computers are sold through deal- 
ers and value-added resellers. The stan- 
dard warranty covers both parts and labor 
for | year. All service is performed at au- 
thorized Wyse service depots or by the 
third-party vendors, InterLogic Trace or 
TRW. On-site service and extended war- 
ranties are also available. 

The WYSEpc 286 Model 2112 is 
somewhat slow, and its list price is conser- 
vatively high. It stands as a fair performer 
with good support, clearly designed with a 
corporate buyer in mind. a 


Bruce Brown is a frequent contributor to 
PC Magazine. Mitt Jones, currently afree- 
lance writer living in New York City, was a 
senior editor of PC Magazine. 
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CONNECTIVITY 


BUILDING 
WORKGROUP 
SOLUTIONS 


You don’t have to DOS and 
give up your favorite th e Multiu S e r 


DOS applications 


to network the Op erating 


members of a small 


office inexpensively. System 


by Frank J. Derfler, Jr. 

It’s office-solutions time again, and here’s 
the scenario. A group of people in an office 
need to be linked together by some form of 
network. Problem number 1: The budget al- 
lotted for achieving this task is small. Prob- 
lem number 2: The group wants to run DOS 
applications. Solution: One of five relatively 
inexpensive multiuser operating systems for 
DOS applications that are currently on the 
market, 

But we’re getting ahead of the decision- 
making process. There are other altema- 
tives, each a little less desirable in this case 
than installing Concurrent DOS 386, PC- 
MOS Multiuser, Quick Connect/386, 
386/MultiWare, or VM/386 MultiUser—the 
systems tested in this review that average 
about $700 for less than ten users. Here are 
the reasons why. 
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Only one CPU carries the toad for the 
multiuser operating systems tested in this 
review, keeping casts down to a minimum. 
The workstations on each desktop are 
small, silent, and diskless. The type of 
video they provide is determined by the 
kind of connection they have to the central 
processor. RS-232C cables can support 
monochrome graphics, while fiber-optic 


THE LAN ALTERNATIVE 

You probably know the definition already. 
Workgroup computing means using com- 
puters connected together to exchange 
files and electronic mail, share printers and 
modems, access shared data files, and use 
workgroup scheduling and other produc- 
tivity-enhancing programs. While there 
are several economical and effective ways 
to give a group of people these connected 
computing features, the most common al- 
ternative is to buy low-cost PCs and link 
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ECONOMICAL WORKGROUP COMPUTING 


cables provide the bandwidth for CGA, 
EGA, and VGA video. The multiuser 
operating system resides in the 386-based 
machine and makes all of the resources of 
that machine available on a time-shared 
basis. The 386 host should be equipped 
with a large-capacity hard disk in addition 
to one or more floppy disk dnves. 


Diskless 
_ workstations 


them together with a low-cost local area 
network (LAN). 

If you shop carefully from the ads in 
computer publications, you can put togeth- 
er a network of five workstation PCs with 
80286 processing power, monochrome 
graphics, a separate 80286 server, and net- 
work interfaces for as little as $1,700 per 
node. Putting together this configuration 
with low-cost 80386 machines can cost as 
little as $3,700 per node—including the 
server. 


The LAN alternative to workgroup 
computing gives each person a dedicated 
desktop machine. This architecture of in- 
dividual machines is nice from the per- 
spective of performance and personal in- 
dependence, but LANs can be tricky to 
install and maintain. Typical network 
problems include memory limitations, /O 
address conflicts, and improper applica- 
tion software configurations. PC-based 
LANs also threaten the security of the data 
in your organization because people can 
download files to their own floppy disks 
and walk out the door with them. Finally, 
PCs can be big, hot, noisy pieces of furni- 
ture in a small office. By contrast, small 
and noiseless desktop terminals have a lot 
of appeal. 


TIME-SHARING REVISITED 

The oldest workgroup computing architec- 
ture, the one used in on-line mainframes, 
shares the time of a single processor 
among several users who communicate 
with the processor through display termi- 
nals. But this solution to the workgroup 
problem typically doesn’t allow you to use 
popular DOS application programs except 
as tasks running under special control en- 
vironments like VPiX under Unix. And 
while Unix, PIC, Theos, and VMS are 
multitasking, multiuser operating systems, 
you can’t pick up a copy of WordPerfect or 
Lotus 1-2-3 and run it on them. 

But the oldest architecture is also the 
newest. New developments in processor 
and operating system technologies make it 
practical to share a single 80386 processor 
running DOS applications among four to 
six people who are equipped with inexpen- 
sive terminals. In many applications, this 
configuration makes it appear that each 
user has the power of a dedicated 80386 
processor running standard DOS applica- 
tions in 8086 mode. The five previously 
named multiuser operating systems cur- 
rently on the market make this solution a 
reality. 


TERMINAL MODE 
The terminals used with these systems are 
small, quiet, and diskless. Their cost de- 
pends on the capabilities you need, but a 
pleasant-looking terminal with a good key- 
board that displays only ASCII characters 
(no graphics) costs about $400. If you 
must add serial ports to the host computer 
to communicate with the terminals, an RS- 
232C four-port board can cost several hun- 
dred dollars. 

The cost for a multiuser 386-based sys- 


tem can be very low on a per-person basis. 
A shared 80386 machine requires 3 to 
4MB of RAM and a large hard disk drive, 
so $6,000 is a good estimate for the price 
of the computing hardware. The operating 
system will be under $1 ,000 and each RS- 
232C monochrome terminal is about 
$500, so a five-node system costs about 
$1,900 per node. This configuration will 
run DOS applications with monochrome 
text and will yield excellent response times 
under typical use by four to six terminals. 

Another development that makes run- 
ning multiuser DOS applications even 
more practical is the entry of the SunRiver 
Fiber Optic Station into the market. Other 
terminals are limited to monochrome 
graphics because RS-232C and similar sig- 
naling schemes can’t operate fast enough 
to present color graphics screens in a prac- 
tical time period. The SunRiver terminals 
link to the shared processor over fiber-op- 
tic cables. These cables can handle the 
throughput needed to display EGA and 
even VGA applications. 

The SunRiver scheme, however, isn’t 
inexpensive. The VGA terminal itself 
costs $2,199 plus a$699 four-user fiber in- 
terface card, so the retail price for our typi- 
cal multiuser system including LAN inter- 
face goes up to just over $3,700 per 
node—the same price per node as you’d 
pay for monochrome 386-based PCs on a 
LAN. But even if you don’t add the pro- 
rated cost of a server and software, this al- 
ternative is still less expensive than equip- 
ping each user with a dedicated 80386 
machine, VGA monitor, and LAN inter- 
face—which would cost over $5,000 per 
node. This shared-processor configuration 
also has significant data~-management, 
data-security, and ergonomic benefits over 
aLAN. 


WORKING WITH DOS 
The multiuser operating systems reviewed 
here allow sharing of the CPU. They work 
in two different ways: Quick Connect/386, 
386/MultiWare, and VM/386 MultiUser 
are multiuser operating environments that 
work with standard DOS to give it multi- 
tasking capabilities. Concurrent DOS 386 
and PC-MOS Multiuser are complete op- 
erating systems that replace DOS. The 
DOS replacements emulate MS-DOS, and 
the companies that make them claim that 
they are compatible with any application 
program that uses standard DOS calls. 

In the reviews that follow, you'll find 
in-depth evaluations of all five products. 
Except in cases where a product performs 
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exceptionally well or exceptionally poor- 
ly, however, the reviews do not mention a 
product’s performance on a particular test. 
Instead, results are given in the benchmark 
test section. 

In their present form, these multiuser 
operating systems and environments carry 
out the basic network functions of file ex- 
change, printer sharing, and file sharing. 
But these systems don’t have all of the 
bells and whistles accepted as standard in 
LANs. Only Quick Connect/386 comes 
with its own electronic mail. The lack of 
NetBIOS services in these operating sys- 
tems and environments means that many 
of the popular third-party mail packages 
won’t run under the multiuser operating 
systems. Similarly, shared gateways to 
SNA and other computing environments 
are not available under some of these ar- 
chitectures. 


SECURING THE SYSTEM 

An important area of concem to many peo- 
ple is security. PC-MOS Multiuser has a 
good security system that has different lev- 
els of privileges. 386/MultiWare and 
Quick Connect/386 include a way to make 
subdirectories private, and Concurrent 
DOS 386 has some password-level protec- 
tion. But these three products don’t give 
you the read/write/create security that is 
standard in the least-expensive LAN soft- 
ware. And under VM/386 MultiUser, any 
user can access all of the files that aren't 
open or protected in some way by an appli- 
cation program. 

How many terminals can the system 
support? This is one of the oldest questions 
in computing, and the answer is always the 
same: It depends. You can support more 
compute-intensive tasks, like spread- 
sheets, on a single-host machine than you 
can disk-intensive tasks like database en- 
try. So you might be comfortable with six, 
or even ten, terminals using spreadsheet 
programs at the same time, while four sta- 
tions doing on-line data entry is probably 
the maximum load. And some very heavy 
processing tasks, like CAD, will not give 
good performance with a load of more than 
two or three stations. 

The processing power allocated to any 
one task varies dynamically either with the 
task or with human management control. 
This means that you can mix different 
tasks, as well as power users and occasion- 
al users, very effectively. 

These are young products. Expect a fast 


series of new products and version releases 
with many added features. For certain ver- 
tical applications (such as CAD for archi- 
tects or a small accounting network), for 
small offices where security of personal 
files isn’t a factor, and for people who are 
concemed mainly with cost, a multiuser 
operating system running on an 80386 pro- 
cessor can be an excellent way to gain the 
advantages of workgroup computing 
while keeping familiar DOS applications. 


Concurrent DOS 386 


by M. Keith Thompson 


Concurrent DOS 386, the multiuser and 
multitasking operating system for DOS ap- 
plications from Digital Research, replaces 
and emulates PC/MS-DOS. Concurrent 
DOS 386 comes ina few different configu- 
rations, including a $395 version that allo- 
cates eight multitasking sessions among 
three users. Another version allocating 22 
sessions among ten users costs $495, The 
Multiuser Graphics Edition (MGE) for 
five users costs $995 and allows full EGA 
graphics on the SunRiver Fiber Optic Sta- 
tions. Concurrent DOS requires at least an 
AT-class machine. 

The installation program is thorough as 
well as easy to use. Furthermore, it will co- 
reside with Microsoft DOS on the hard 
disk or format the entire disk for Concur- 
rent DOS. The installation package creates 
the proper subdirectories and modifies the 
AUTOEXEC.BAT file. If you install the 
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(800) 443-4200, (408) 

649-3896, (416) 360- 

5316 (in Canada). 

List Price: Three users, 
, $395; ten users, $495; five-user MGE system 

(avaiable through VARs). $995. 

Requires: 2MB RAM, 1.5MB disk space, 80386- 

based PC, one or more standard senal terminals, 

DOS 3.3. MGE requires SunFiver Fiber Ophc 

Graphics Stations. 

In Short: An inexpensive altematve to @ LAN for 

a five-user sysiem with a low cost per node, this 

product allows users to share files and printers 


applications, but a good choice for groups doing 
such tasks as word processing and data entry. 
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BENCHMARK TESTS: MULTIUSER OPERATING SYSTEMS FOR DOS APPLICATIONS 











The pertormance of a 3- to 4-station 80386 multiuser system Is on a par with DOS-based 
LANs such as IBM PC-NET, but not as fast as dedicated LAN operating systems Ilke 
Novell’s NetWare. However, each user gets performance equal to a 386 LAN work- 
Station at a lower price, with greater security and less heat and nolse. Our selection of 
Alloy Computer Products’ 386/MultiWare as Editor's Choice Is borne out by its 
consistently strong test performance on an ASCIl terminal. 
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The Hard Disk Access Load test heevily loads the hard disk and diak-caching system Each load 
stanon randomly eccesses its own 100K data file using 1K records while Ine timed station Irensfers files ae 
This procedure tests how well the softwere handies the drive end the speed of the disk subsystem. Kilobits per second. 


The PC LAN Labs benchmark tests are written in C and 
are independent of commercial software. Each load 
station operates at a rate many times that ofa PC ina 
typical heavy-use environment (such as a data-entry 
operation). We have designed these tests so that a 
single station represents five to ten times the load of a 
user performing an interactive task (such as updating 
records) on a typical network, 

The Hard Disk Access Load and Database Loed 
benchmark tests each report the throughput recorded 
during the performance of a standardized task on the 
network. To obtain the figures shown here, we runa 
test program performing a sequential create, a sequential 
read, a sequential write, a random read, anda random 
write of a large file. The record sizes used in these 
activities systematically rotate among 16K, 4K, and 
512 bytes. Usually a 1MB file is used, but this size may 
be adjusted for unusually fast or slow networks. 

While the general test program is run, we load the 
network with specific programs for each of our two & 
benchmark tests. The results shown represent the es? aw ee « 
average throughput over a period of time sufficiently eS oe Reletive Throughput 


long to ensure consistency. (386/MuttWare » 100) 
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BENCHMARK TESTS: MULTIUSER OPERATING SYSTEMS FOR DOS APPLICATIONS 
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Receive a LOTUS 1-2-3 Product Line Demo Disk FREE 
when you buy specially marked packs of Sony Floppy Disks. 
~~ 





| : "Pee. 
“Now that you’re in 
the executive suite, Dodds, 
you'll have a company car, 
an unlimited expense account 
and Sony diskettes? 


hen you think about So, naturally we had quite a create the finest magnetic media 
it, its only fitting that head start when the others for our 3.5” floppies was applied 


leaders of industry finally decided on playing follow to all of our magnetic computer 
insist on the leader the leader. media. So our 5.25” floppies are 
in magnetic media: Sony. And the same engineering remarkably reliable, too. 

Ever since the introduction and technology we applied to Thats why people who abso- 
of the first tape recorder in lutely can't afford to lose their data 
Japan, Sony has been perfecting insist on Sony. 
high-density magnetic media. ‘ — But for those at the top, insist- 

That's why today Sony isa ing on Sony disks isn't just a sign 
world leader in audio, video of high standards, itS also a sign 
and computer magnetic that you've arrived. 
storage media. 

We even invented the for- 
patrine’askarteard SONY: 

loppy that are rapidly coming 
the world standard. THE ONE AND ONLY’ 





© 1989 Sony Corporation of America Sony and The One and Only are trademarks of Sony 
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Digital Research operating system co-resi- 
dent with DOS, a boot-up utility program 
asks if you want to run Concurrent or just 
PC/MS-DOS. 

The setup program allows the system 
manager to change the console and termi- 
nal profiles for each user. The console op- 
tions allow you to allot memory for a 
RAMdisk, set LIM emulation specifica- 
tions, and enable Ctrl-Alt-Del. The termi- 
nal options range from type of keyboard to 
type of devices installed in local ports. 


EXTRA FEATURES 

Concurrent DOS has some features you 
don’t usually find in MS-DOS. The oper- 
ating system has a built-in help facility 
(similar to AT&T's version of DOS 3.2) 
available at the OS prompt by typing 
HELP or HELP COPY. For the security 
minded, Concurrent DOS has a password- 
protection scheme to limit access to files 
and directories. Also included are a few 
helpful programs: File Manager is similar 
to some DOS shells allowing menu-driven 
DOS commands. DR_EDIX is a useful 
text editor that is far superior to EDLIN. 
CARDFILE, a standard part of the operat- 
ing system package, keeps track of names 
and addresses. There is also a limited func- 
tion-menu program. 

When a product like Concurrent DOS 
tries to emulate a product like Microsoft 
DOS, there are some incompatibilities. 
When we tried to run Microsoft Windows 
2.03, the program got confused and started 
beeping and spitting out strange charac- 
ters. To Concurrent’s credit, Windows did 
finally exit, without crashing the system. 
DOS users who are adept at using function 
keys like F1 and F3 will have to learn todo 
things a little differently under Concurrent 
DOS because these repeat-key functions 
are not available. 

LAN versions of various applications 
ran without a glitch. If you are unable to 
obtain a LAN version of your application 
or are writing software yourself, DRI has 
some helpful hints on how to make the 
software run properly. 

The multitasking ability of Concurrent 
DOS allows a user to run multiple pro- 
grams on one terminal. Users switch be- 
tween sessions by holding down the Ctrl 
key while hitting the session number on the 
numeric keypad (1, 2, 3, or 4). Concurrent 
DOS virtualizes the screens on each text 
program, thus allowing background pro- 
grams or ill-behaved programs to execute 
without writing directly to the screen of the 
foreground application. So if you're using 
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your word processor and you have Sym- 
phony in the background, when Symphony 
updates the clock on the screen, there is no 
change on your word processing screen. 
Concurrent DOS also allows the user to 
create windows for well-behaved pro- 
grams to manage the multitasking better. 

The software allows a certain amount 
of flexibility; you can redirect the local 
ports to any other port on the system. You 
manage print jobs in the queue with a 
screen showing the built-in print spooler, 
as well as adjust the order of jobs in the 
queue and send jobs to any of three parallel 
or nine serial printers. 

Concurrent DOS aiso permits multiple 
users to connect to a Novell NetWare net- 
work. The 386 computer with the network 
card acts as a gateway for the terminals. 
People using the terminals can access the 
network file server, but because of the 
128K environment limitation, the network 
is limited to basic file transfer only. 

The MGE version of Concurrent DOS, 
designed for the SunRiver Fiber Optic Sta- 
tions, works just as well as a single-user 
system with an EGA monitor. The fiber- 
optic connections allow for fast transmis- 
sion speed, and the screen quality is su- 
perb. In real-world applications, a 20- 
MHz 386 can service three EGA programs 
without an unacceptable speed loss. 

Concurrent DOS comes with four man- 
uals: Installation, Reference, User, and 
Running Applications. The Installation 
and Reference manuals are complete, but 
the User Guide covers only how to use the 
operating system. Missing is the informa- 
tion necessary to use the system quickly 
and efficiently. The Running Applications 
manual gives some information about in- 
stalling some applications, but it falls short 
of helping you get them up and running 
quickly. While we can’t praise the docu- 
mentation, we can praise the as-yet-unan- 
nounced technical support we received 
over the phone. 

Concurrent DOS is a good product for 
general-purpose multiuser applications. 
Our testing showed the possibility of com- 
patibility problems with highly graphical 
programs. If you’re considering a connec- 
tion to a larger network, a different selec- 
tion—such as Alloy Computer Products’ 
386/MultiWare—might be better. But 
Concurrent DOS’s virtual-session archi- 
tecture prevents one user from crashing the 
system, which makes it completely trust- 
worthy for small workgroup applications. 


PC-MOS Multiuser 


by M. Keith Thompson 


PC-MOS Multiuser has been in the market 
longer than its competitors, so it’s no sur- 
prise that it sports more features—such as 
strong security, SNA gateways capabili- 
ties, and integration with Novell’s Net- 
Ware—than do its competitors. On the 
down side, PC-MOS Multiuser is difficult 
to install and maintain. While it is best 
known in its single-user release, a version 
able to support five users is available for 
$595, and one for 25 users costs $995. 

Like Concurrent DOS, PC-MOS Mul- 
tiuser is a complete operating system that 
replaces and emulates Microsoft DOS. 
Unlike Concurrent DOS, PC-MOS allows 
multiuser operation on 80286 and even 
8088-based computers. Because of memo- 
ty and performance limitations with less- 
powerful systems, we recommend using 
PC-MOS with 80386 host machines in 
multiuser applications. 

Various companies that market multi- 
port RS-232C adapter cards include driv- 
ers for PC-MOS. We used both a Digi- 
Board marketed by DigiBoard Inc. and a 
Maxpeed marketed by The Software Link. 
The software needed to integrate the multi- 
port adapters with the operating system 
came on floppy disks boxed with each 
card. 

Similarly, The Software Link includes 
drivers in PC-MOS for a wide variety of 
terminals. Almost any standard ASCII ter- 
minal can be accommodated, but you will 
probably want to use a terminal with a PC- 
type screen and keyboard available from 





PC-MOS Multiuser, wm 
Version 3.0 oo 

> The Software Link, 
3577 Parkway Ln., 
Norcross, GA 30092; 
(800) 451-LINK, (404) 
448-5465, 
List Price: Five users, 
$595; 25 users, $995. 
Requires: 1MB RAM, 1MB disk space, 80286- 
or 80386-based PC, one of more standard serial 
terminals, DOS 2.0 or later. 
In Short: PC- MOS Muttuser is a robust 
operating system that offers many 
features—such as secunty, mainframe 
connections, and NetWare inlegratton—but 
requires considerable expertse to install and 
support. 
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Link, Wyse, and other companies. During 
our evaluation, The Software Link was on 
the verge of releasing drivers for the Sun- 
River Fiber Optic Stations. This integra- 
tion will let people using SunRiver termi- 
nals run standard DOS applications in 
EGA and even VGA mode. 

Each terminal establishes a separate 
session with PC-MOS running on the 
80386. Each session can load TSR pro- 
grams and can run programs requiring 
both EMS 3.2 memory and a math co- 
processor. 

A big plus for PC-MOS is the true inde- 
pendence of the terminal sessions. The op- 
eration and performance of each session is 
practically unaffected by what the others 


Aplus for PC-MOS is 
the independence of 


the terminal sessions. 


The performance of 


each session is almost 
unaffected by what 
the others are doing, 
except during muitiple 
requests for service 


from a shared device. 





are doing. The exception, of course, oc- 
curs when multiple requests for service 
from some shared device like the hard disk 
are queued. 

However, this plus is also a limitation. 
Since PC-MOS doesn’t dynamically allo- 
cate memory or CPU time slices as do oth- 
er products in this roundup, the maximum 
performance any single user will see is also 
limited by the configuration that is fixed at 
start-up. 

Five other pluses for the operating sys- 
tem are the integration of a print job spool, 
NetBIOS emulation, security, SNA con- 
nections, and NetWare integration. The 
print job spooler lacks the management 
features found on spoolers included in 
typical LAN software, but it will meet 
most requirements. 
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The NetBIOS emulation in PC-MOS is 
strong enough to mun all well-behaved Net- 
BIOS applications. This means that mul- 
tiuser database, electronic mail, spread- 
sheets, and many other network 
applications can run on PC-MOS. 

The security system in PC-MOS equals 
that found in many LANs and older non- 
DOS multiuser operating systems. You 
can give to a resource any of 27 security 
levels and limit the functions of any indi- 
vidual to execute only, read and execute, 
and no access. 

There are two ways to communicate 
with IBM SNA mainframe computer sys- 
tems in a PC-MOS system. The Software 
Link has integrated the DCA IRMA cards 
and the Sangoma ClusterComm SNA 
gateway product into PC-MOS,. The 
IRMA card gives one mainframe session 
that can be used by one PC-MOS terminal 
at a time. The Sangoma ClusterComm is a 
true SNA gateway that distributes up to 16 
mainframe sessions to the PC-MOS termi- 
nals. 


NETWARE LINK 

Another significant feature of PC-MOS is 
its integration with Novell’s NetWare; No- 
vell wrote the drivers for The Software 
Link’s product. Up to 16 PC-MOS nodes 
can operate as satellite stations on a Novell 
NetWare LAN. In our tests, this interface 
appeared simple and trouble-free. 

PC-MOS is not an A:INSTALL type of 
software package. In fact, you need to 
have achieved ‘DOS guru”’ standing be- 
fore even attempting to install the multi- 
tasking multiuser version of this operating 
system. There are many detailed installa- 
tion options, the documentation needs 
work, and we experienced much more 
frustration trying to get this system opera- 
tional than we did with any of the others 
tested. 

All factors concerning the setup and op- 
eration of PC-MOS are handled through a 
series of CONFIG.SYS and .BAT files. 
This seems like a simple concept and some 
other successful packages use it, but not 
with the amount of arcane detail required 
by PC-MOS. 

There are many parameters and files 
that have to be called in the right place with 
the right configuration in order to get the 
system operational. One example of the 
degree of detail involved: some of the soft- 
ware switches that you use to call opera- 
tional program files require uppercase let- 


ters and others use lowercase letters. The 
operating system does a good job of point- 
ing out syntax errors, but this salve does 
little to ease the pain. 

This is one of the few PC-based prod- 
ucts that we recommend should be in- 
stalled by a dealer or by someone with alot 
of DOS experience who has been to The 
Software Link school. 

PC-MOS gives uneven performance. 
When munning on terminals operating over 
RS-232C lines at 19,200 bits per second, 
youll notice a lag time between keyboard 
input and screen response. Because of an 
excellent disk-caching system, certain 
types of file actions are very fast. The 
cache system can be configured to accept 
and hold write requests, although this in- 
volves some risk in the event of system 
failure. But the operating system seems to 
take several times longer to create a file 
than does Microsoft DOS. 

Because there are so many variables, a 
knowledgeable installer or system admin- 
istrator can fine-tune PC-MOS to give a 
specific session very fast response, per- 
haps at some cost to other sessions. During 
our benchmark tests, we gave each 
PC/MOS 386 station the same number of 
processor ‘‘slices,”” but this specification 
can be adjusted to meet workgroup appli- 
cation requirements. 

‘Don’ ttry this at home, kids, leave it to 
the professionals’’ should be the motto of 
PC-MOS in the multiuser mode. If you 
have a dealer who will install this operat- 
ing system and you send one of your peo- 
ple to school, or if The Software Link 
comes out with a good menu-driven instal- 
lation and control program, PC-MOS is a 
good choice for its reliability, perfor- 
mance, and number of features. 


Quick Connect/386 


by Mike Byrd 


Quick Connect/386 (QC/386) operates 
with MS-DOS 3.x to furnish a multiuser 
operating environment on an 80386-based 
PC. The five-user version costs $595; 16 
users, $995. ASCII, ANSI, and PC termi- 
nals, as well as color-graphics worksta- 
tions, can be attached to the host PC to cre- 
ate multiple workstations on a single PC. 
All users can share data files, application 
programs, peripherals (such as printers, 
plotters, and modems) and the processing 
power of the host machine. 

Each Quick Connect/386 user logs onto 


i, 


C 






Quick Connect/386 
Virtual Systems Inc , 
1990 N California Blvd , 
#903, Walnut Creek, 
CA 94596. (415) 935- 
4944 


List Price: Five users, 
$595; 16 users, $995 
Requires: 1MB RAM, 
500K disk space, 89386-based PC, one or more 
standard senal terminals, DOS 3 0 or later 

In Short: A simplified LAN capabilty without LAN 
cost or complexity. Quick Connect/386 offers a 
muitiple-workstation system on a single PC 
ailowing users io share files, applications, and 
penpherals Slow for applicatons such as data 
entry, but suitable for word processing and 

CAD desktop publishing. 
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a virtual 8086 machine. All users share the 
same DOS and obtain memory for their 
partition space from any unallocated 
RAM. The host PC acts as a nondedicated 
file server, so the keyboard and screen di- 
rectly attached to the host also serve as a 
workstation. QC/386 supports the DOS 
Share facility, which controls the file and 
tecord locking for multiuser application 
S. 

QC/386 supports multiple accounts (us- 
ers, groups, and/or applications). A simple 
menu-driven utility assigns and maintains 
user accounts, logical device assignments, 
file tables, and default parameters. At log- 
in, password verification, memory alloca- 
tion, and optional start-up command exe- 
cution occur in sequence. When a user 
logs out, memory and other resources are 
released for use by others. 


SECURE RESOURCES 
The user account name and associated 
password provide system security. Each 
user can log on at any station, but can ac- 
cess only his own account’s assigned re- 
sources and file areas. For example, a user 
name could be an application such as 
WORDSTAR. Each WORDSTAR user 
could access only the WORDSTAR pro- 
gram and assigned file areas. The OC/386 
system would keep the the WORDSTAR 
user(s) out of other unassigned resources. 
QC/386 also has electronic mail, mo- 
dem communications, and compatibility 
with common DOS applications. The 
package supports multiple printers con- 
nected to the host PC or a workstation. 
The QC/386 print spooling system con- 
sists of two programs: a Print Spool Man- 


DOS FOR MULTIUSERS 


ager and a Print Queue Manager. The 
spool manager is a TSR program that runs 
in each user’s partition and redirects the 
data to a spool file. The queue manager 
Tuns in a separate partition and sends 
spooled print files to the selected printer. 
The spooling system supplied for the re- 
view was in beta form and should be avail- 
able at publication time. 

When application memory require- 
ments exceed the user’s memory partition 
size, @C/386 activates LIM/EMS support. 
QC/386 also offers a virtual disk option us- 
ing extended memory as storage for the 
virtual drive. Multiple users can share the 
80x87 math coprocessor, if one is in- 
stalled. 

The minimum hardware requirements 
are a 386 computer, IMB RAM, DOS 
3.x, and one or more terminals attached to 
serial ports. Rather than using network in- 
terface cards, OC/386 supports various 
multidisplay adapters such as the SunRiver 





QC/386 was slow on 
benchmark tests, but 
with two stations 
under heavy networking 
load, the third station 


performed a heavy 


number-crunching 
test like an8-MHz AT. 


Deke ens| 


and multiport serial adapters for AS- 
CIVANSI terminals. 

QC/386 comes with 5Y%4- or 34-inch 
floppy disks in a three-ring binder that con- 
tains the Installation Guide, User Guide, 
Technical Reference, and Quick Refer- 
ence. Installation is a two-part process in- 
volving software installation and configu- 
tation setup. The four-page software 
installation procedure took longer to read 
than to perform. 

The setup utility takes much longer and 
requires an intimate knowledge of your 
adapter card, your peripherals, and all in- 
terfaces. Between the documentation and 





the menu-driven setup program, the con- 
figuration setup is straightforward—it just 
takes time. 

QC/386 is marketed through distribu- 
tors and dealers; the dealers are trained to 
provide technical support. Virtual Systems 
also has a technical hotline service. 

The networking benchmark tests 
showed QC/386 to be relatively slow com- 
pared with the other systems, but when we 
used applications on the network we didn’t 
perceive any difference. With two stations 
under heavy networking load, the third sta- 
tion performed a heavy number-crunching 
benchmark test (without a math coproces- 
sor) yielding the performance of an 8-MHz 
AT. The display graphics were good, but 
there were occasional hesitations when 
there were conflicting requests for service. 
The performance of alternate input devices 
such as mice and digitizers is acceptable. 

The e-mail system is menu driven and 
works quite well. The system alerts a user 
that he has mail when retuming to DOS 
from an application. If you are at a DOS 
prompt when someone sends you mail, 
you will not see this message until you run 
another program and retum to DOS. If 
mail is waiting when you log on, there will 
be no indication unless you run the 
EMAIL program or enter the CMAIL 
command (which could be put into your 
log-on .BAT file). The menu-driven e- 
mail utility allows message creation as 
well as file transfer (binary or ASCII). 

Virtual Systems touts Quick Con- 
nect/386's ability to support major graph- 
ics applications like AutoCAD and Ventura 
Publisher, and for good reason. With fast 
workstations like the SunRiver, QC/386 is 
well suited for a five-user CAD/graphics 
system. 


386/MultiWare 


by M. Keith Thompson 


Alloy Computer Products’ 386/MultiWare 
is a fast multiuser, multitasking operating 
system environment that works with 
Microsoft DOS. Alloy rewrote its original 
resource-sharing software, NTNX, to use 
the features of the 80386. A five-user ver- 
sion of the package costs $395, and an un- 
limited user version sells for $995. 
386/MultiWare supports up to 20 termi- 
nals through Alloy’s Intelligent MultiPort 
cards (IMP). Alloy offers a two- and an 
eight-port version of the IMP. These cards 
have on-board memory and a communica- 
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tions processor that makes it easier for the 
80386 to run programs while the IMP han- 
dies communications to the terminals. A 
variety of terminals called ‘“‘PCTerm”’ are 
supported, including ones with multiple 
1/O ports and Hercules graphics. The price 
of the IMPs are $495 and $1,995 respec- 
tively. 

In order to buy the proper IMP, system 
managers not only need to determine the 





386 MultiWare, 
Version 1.0 

Alloy Computer 
Products, 100 
Pennsylvania Ave., 
Framingham, MA 
01701; (800) 544-7551, 
(508) 875-6100. 

List Price: Five users, 
$395; unlimited user 
version, $995; 
“intelligent ‘/O controller card for two users, 
$495, for eight users, $1,995 

Requires: 2MB RAM, 2MB disk space, 80386- 
based PC, one or more PCTerm terminals, 

00S 33. 

in Short: A fast muthuser, multitasking operating 
system that works with MS-DOS Its compatibility 
and reliability rate high. The system performs 
best when the number of heavy users is limited to 
eight. 
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number of users, but which tasks each user 
will undertake, The two-port cards support 
text only, and the eight-port cards support 
up to four graphics and four text terminals. 

The installation program is informative 
and quick: the user tells the program where 
to install the software, and the rest is auto- 
matic. The program displays the directory 
structure and the types of files it creates. A 
possible improvement on the installation 
program might be an ability to modify the 
AUTOEXEC.BAT file to give a choice of 
running 386/MultiWare or DOS. 


CUSTOMIZED TERMINALS 

Alloy allows complete customization of 
the terminals by giving each user unique 
CONFIG.SYS and AUTOEXEC.BAT 
files. In addition, each terminal can run up 
to eight different programs at the same 
time. You could, for example, use word- 
processing software, enter accounting 
data, and work on a spreadsheet at the 
same time. 386/MultiWare virtualizes the 
screens of each program, allowing ill-be- 
haved programs to operate in the back- 
ground without writing directly to the fore- 
ground screen. 
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386/MultiWare is compatible with 
most multiuser, multitasking software 
written for Novell’s NetWare, IBM’s PC 
Local Area Network Program, and IBM's 
DOS 3.1 file-locking calls. We successful- 
ly tested a variety of network and multiuser 
applications. Alloy includes some helpful 
hints for making nonnetworkable and cus- 
tom software perform correctly. 

System managers will like the built-in 
security features of 386/MultiWare. Users 
are assigned privilege levels (1 through 4). 
Level | is for the supervisor, and level 4 is 
for the lowest user capabilities. This 
scheme allows the manager to restrict how 
many tasks a user can nun. 

386/MultiWare also includes a utility 
that manages security at the directory lev- 
el. You can limit access to a directory so 
that only a specific group of people can see 
it. A person may belong to up to eight such 
access groups. This security scheme al- 
lows users to share some restricted directo- 
ries while maintaining some private ones. 
This security scheme isn’t as elaborate as 
those found in LAN software today, but it 
is probably adequate for most installations. 


VIRTUAL ISOLATION 

One of the best features of 386/MultiWare 
is its ability to run in the virtual 8086 mode 
of the 80386. This mode allows each ter- 
minal and each terminal’s session to be 
completely isolated from any other. For 
example, if someone walks up to the con- 
sole and hits Ctrl-Alt-Del, only the session 
in the foreground on the console is reboot- 
ed, This also holds true for a terminal that 
has a program crash; that terminal can be 
restarted without interrupting other users. 

Alloy’s 386/MultiWare performed well 
on our throughput tests. Some of its speed 
comes from the “‘smart’’ RS-232C multi- 
port card that relieves the processor of 
many I/O handling chores. But the Alloy 
product also benefits from an excellent 
disk-caching system. The throughput of 
the timed test actually increases as the Da- 
tabase Load Test increases. These tests 
were repeated several times with consis- 
tent results, We have seen this pattem of 
increasing throughput before in LANs us- 
ing Novell’s NetWare and attribute it to 
disk-caching algorithms optimized for a 
specific load. 

Alloy did leave out a few features some 
users would have appreciated. Users on 
the terminals do not get to take advantage 
of the math coprocessor or use extra mem- 


ory for LIM emulation if it is present in the 
host. NetBIOS support for electronic mail 
and gateway systems is also absent. 
Alloy’s print spooler supports four par- 
allel printers and as many serial printers as 
there are available COM ports, Addition- 
ally, you can print to a local printer at- 
tached to the auxiliary port available on 
many terminals. Each user can redirect his 
output to any port on the system. The 
spooler then queues the output and sends it 
to the proper device along with a separator 
page describing where the job originated. 
386/MultiWare is an excellent product 
and top contender in the young 386 mul- 
tiuser operating system market. Alloy 
Starts with the Microsoft DOS OEM kit to 
maintain maximum compatibility, then re- 
writes the file-handling routines to in- 
crease speed in a multiuser environment. 


VM/386 MultiUser 


by Mike Byrd 


IGC’s VM/386—winner of the 1988 PC 
Magazine Technical Excellence Award 
for 386 Software Technology—has a new 
sibling, VM/386 MultiUser. 

VM/386 MultiUser—at $895 for an un- 
limited user package—can do everything 
its relative can do, plus multiprocessing. 
The program designates one multitasking 
386 PC as the central processor for a group 
of text and/or graphics workstations. Main 
memory, hard disk space, programs, data, 
and peripherals are ail shared among sev- 
eral users. All DOS applications are fully 
supported at each station. With multiuser 






VM/386 MultiUser, 
Version 1.21 

(GC, 4800 Great 
America Pkwy. Santa 
Clara, CA 95054-1221; 
(800) 458-9108, (408) 
986-8373. 

List Price: Unlimited 
user package, $895. 
Requires: 2MB RAM plus 1MB additional per 
user, 1.2MB disk space, 80386-based PC, one or 
more PC-compatible terminals, DOS 3.0 or later. 
In Short: A true multitasker/multiprocessor- 
compatible DOS program offenng the 
advantages of multiprocessing without the 
complexity of a LAN. Easy to install and relabvely 
bulletproof afterward. A system especially built 
for the multiuser requiring simultaneous access to 
acommon database 
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software, several users can even work on 
the same file at once, gaining true mul- 
tiuser capability without the adapter cards 
and complexity of a network, but also 
without the security that network software 
provides. 

VM/386 MultiUser utilizes the virtual 
8086 mode of the 80386 to create a series 
of virtual machines. Each virtual machine 
runs concurrently and behaves like a sepa- 
rate IBM PC. The original VM/386 al- 
lowed the host 386 PC to multitask exist- 
ing DOS applications through the host 
machine. VM/386 MultiUser retains that 
capability in addition to creating a PC for 
each workstation. 

Each user of the VM/386 MultiUser 
system has his own copy of DOS, AU- 
TOEXEC, and CONFIG files and can 
have TSR (terminate-and-stay-resident) 
programs. Users can have up to 640K 
RAM plus optional extended or EMS 
memory (LIM 4.0). If a user crashes an ap- 
plication, he can reboot his node without 
affecting the other active nodes or the host. 
Hitting Ctrl-Alt-Del on one machine 
doesn’t affect the others. 

VM/386 MultiUser sits on top of DOS, 
it loads by issuing a DOS line command. 





Round here we think its Fundomental. Reading and 
writing dBASE files that is. After oll, PC-File:dB” isn'ta 
replacement for dBASE. 

An improvement for non-programmers, yes. More 


intuitive, definitely. But not o replacement. In fact, with our 


context sensitive help screens and very humon interface, 


Back to dBASEics 
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There are no drivers in the host CON- 
FIG.SYS file. Any drivers required for an 
application are loaded in the files called 
CONFIG. VMX or AUTOEXEC. VMX 
for the applicable virtual machine. 


With VM/386 MultiUser, 
users can reboot 


after crashing without 
affecting other 
stations or the host. 





There are no restrictions on accessing 
host resources. The only restriction en- 
forced is that a file opened by one virtual 
machine is not accessible to another virtual 
machine unless the application has opened 
the file as shared. Sign-on passwords for 
each station are the only security. 







you'll never get the two confused. 
“Why buy onother copy of dBASE when you can pick 


up PC-File:dB for under $100," asks PC Magazine? We have 


other odvontoges too (see chort), not the least of which is 
our price. For more basics, visit your dealer today or call 
1-800-JBUTTON (in WA state, 206-454-0479). 


1989, pg 56 
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SIMULTANEOUS ACCESS 

If the host has a network adapter card in- 
stalled, any one virtual machine may con- 
nect to the network with full network ser- 
vices available. With the addition of 
VM/386 NetPak (an optional IGC product) 
all virtual machines have full simultaneous 
access to the network. 

A printer connected to the host 386 PC 
can be spooled for multiple access by sev- 
eral users or assigned exclusively to one 
user. A printer may also connect directly to 
a terminal for access only by that terminal. 
VM/386 MultiUser gives complete, trans- 
parent access to all system resources under 
the control of a system administrator at the 
host 386 PC. 

A unique feature of VM/386 MultiUser 
is the System Resource Manager (SRM). 
The SRM reallocates slices of processing 
time depending on demands put upon the 
system. For example, any virtual ma- 
chines that aren’t active and generating 
hardware interrupts are put to sleep. Thus a 
single active user has nearly the full power 
of the host machine. In actual use, since 
CPU resources are assigned on a need ba- 
sis, response varies with user load. 

We saw some instances on compute- 
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intensive tests (no hardware interrupts) 
where the stations and/or tasks seemed to 
go to sleep. This situation can be resolved 
by bypassing the SRM with the system ad- 
ministrator, but to the detriment of overall 
system performance. 

VM/386, a leading performer in PC 
Magazine's most recent roundup of multi- 
tasking environments, ‘‘ When One PC 
Equals Four: 386 Multitasking Environ- 
ments”’ (February 28, 1989), didn’t place 
as well among its peers in the multiuser 
market. However, it is optimized more for 





EDITOR'S CHOICE 


© 386/MultiWare, Version 1.0 


You can safely select any of the 
multiuser operating systems from this 
pool of five on the basis of features 
that best suit your needs; there’s not 
a bad one in the bunch. Yet we feel 
that design features like DOS 
compatibility, the strength of the 
virtual sessions, and the flexibility of 
the time-slicing management are 
important enough to set one package 
apart from the rest. On this basis, the 
best overall system is Alloy 
Computer Products’ 386/MulaWare, 
Version | .0. 386/MultiWare strictly 
isolates each session, offers good 
management flexibility, and is easy 
to install and use. 

Two products deserve mention for 
their special-purpose capabilities. If 
you foresee a time when you'll want 
to link the shared 80386 processor and 
its terminals toa LAN, then PC-MOS 
Muttiuser should be your first choice. 
The Software Link’s product has 
excellent interfaces with Novell's 
NetWare. If you intend to run 
graphics applications like AutoCAD 
and Ventura Publisher, Virtual 
Systems’ Quick Connect/386 handles 
these applications with exceptional 
ease. 


processor-intensive tasks, such as CAD 
programs, than for the disk- and processor- 
intensive tasks performed in our multiuser 
benchmark tests. 

VM/386 MultiUser runs on 80386 com- 
puters, such as the Compaq Deskpro 386 
and the IBM PS/2 Model 80, as well as 
286-based computers upgraded with an In- 
tel Inboard 386/AT. It does not run on XTs 
with a 386 card. VM/386 requires at least 
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3MB RAM. Additional terminals and vir- 
tual machines for multitasking on the host 
require more memory. A base system run- 
ning VM/386 MultiUser and one virtual 
machine on the host, two workstations, 
and a spooled printer, requires just under 
3MB. It also needs a hard disk and at least 
one floppy disk drive. 

VM/386 MultiUser supports up to eight 
text terminals by using the standard COM1 
and COM2 ports combined with one or 
more RS-232C multiport boards. Each 
COM port on the host system or multiport 
board supports a terminal. VM/386 Mul- 
tiUser also supports the SunRiver Fiber 
Optic Station connected to an EGA fiber- 
optics board and the Viewport Technology 
EGA controller cards. You can mix text 
terminals and EGA graphics terminals, 
connected to their respective ports and 
boards, in one VM/386 MultiUser system. 

VM/386 MultiUser comes in both 5'- 
inch and 32-inch disks with a spiral- 
bound manual. The package can run from 
two to eight stations and is unlimited by the 
software license agreement. Installation is 
relatively easy. A menu-driven program 
integrates the system for the equipment be- 
ing used and then configures itself accord- 
ingly. A setup program on the distribution 
disk transfers the files to the hard disk and 
installs the drivers for the video monitor 
and hard disk. This procedure gets the sys- 
tem up and running on the host machine. 

Additional work is required to get the 
workstations on-line. Two additional files 
must be edited to define the correct drivers 
for the multiport card and terminals as well 
as the port and terminal assignments. Ad- 
ditionally, the terminals and multiport 
adapter board(s) must be configured cor- 
rectly to work with the software. 

Luckily, the installation manual goes 
into painfully detailed (but necessary) in- 
structions to accomplish the workstation 
installation. Explicit instructions for many 
multiport boards, the SunRiver Light 
Adapter, and associated terminals are in- 
cluded in the manual. This portion of the 
installation isn’t difficult, it’s just time- 
consuming and requires a little luck. For- 
tunately, if any glitches develop, there is 
free technical support, via an 800 number, 
available for the first 120 days. 

When you first load VM/386 MultiUser 
at the host machine, you are booted into 
the system administrator. The system ad- 
ministrator can add or terminate nodes, al- 
ter priorities of jobs in the print queue, and 


prioritize system access time (time-slice 
allocation). 

All tasks are pop-up menu driven and 
self-explanatory. If you require multitask- 
ing on the host machine, pressing the Alt- 
Sys RQ keys will switch to another virtual 
machine. 

VM/386 MultiUser is completely DOS 
based and DOS compatible. It lets you in- 
stall your existing DOS files and applica- 
tions in a low-cost multiuser system with- 
out the complexity of networking. 
However, there are almost no LAN fea- 


VM/386 MultiUser 
lets you install your 
existing DOS files and 


appiications in a low- 


cost multiuser system 
without the complexity 
of networking, but it 
includes almostino 
LAN features, such as 


security or e-mail. 





tures (security, e-mail, accounting) includ- 
ed. While the speed of computing and file 
access is quite adequate, you are sharing 
the power of the 386. As you add users, 
you divide that power. But for small of- 
fices that will stay small or for small of- 
fices that might later expand to a full LAN, 
VM/386 MultiUser is certainly a good 
choice for effective and economical work- 


group computing. a 


Mike Byrd holds master's degrees in engi- 
neering from Purdue and computer sci- 
ence from Southern Methodist University. 
A fighter pilot for the U.S. Air Force, he is 
also a division chief in a branch of the fed- 
eral government that develops sophisticat- 
ed electronic systems. Frank J. Derfler, 
Jr., is workgroup systems editor of PC 
Magazine. M. Keith Thompson invented 
the AT TurboSwitch and founded Mega- 
hertz Corp. He has worked as a developer 
and consultant since the first Altair. 
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» Gal Wincss willget off " 
t0'@ Jackrabbit start with ACCPAC? Easy: 

The simple truth is, the business of 
business is to grow. The sad truth is, 
most accounting 
software can’t handle 
that. Built-in 
obsolescence seems 
to be a standard 
feature. 

Which is one of the 
most compellin 
reasons to consider the ACCPAC’ line. 
Because it is precisely that: a line. 

A smooth, efficient path for expansion. 
Allowing you to transfer data when 
you trade up. 

The starting point is ACCPAC Easy, 
our primer. Offering “excellent audit trail 
features; according to Software Digest. 

And here’s where you trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value’ 


move up to ACCPAC BPE 





As your business grows by leaps and bounds, 







Lets You Multiph 


re 
IY sinessis handled by ACTPAC* Pls. 

Finally, our powerhouse, ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated “best in its class” 
by /nfoWorld, Plus offers the ultimate 
in control. 

And we offer even more. 

Like significant rebates for the 
ACCPAC software you already own. 
And the stability and support that 
come from the world’s leading 
independent software company. 

Call 1-800-531-5236, In Canada 
call 1-800-663-6904. 

We'll tell you more about ACCPAC, 
our rebate program and what we can 
do for your business. Namely, help 
it grow. 


Software superior by design. 


‘©1989 Computer Associates international, Inc. 1240 McKay Dr, San Jose, CA 95131 
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Sometimes even the most 
advanced technolo 


starts with a simple i 


Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 
unheard of in a non-impact printer. 


The BJ-130 Bubble-Jet Printer provides 
incredibly precise print quality for every- 


thing from text to graphics and lets you 
print on just about any plain paper you 


choose. Even paper as wide as 16.5inches, 


Canon 
BJ-18O 


Bubble-Jet Printer 


Ca. 


thanks to a 136-charactey/line car- 

riage that's the widest in its class. 

And when it comes to virtually 

maintenance-free performance 

the BU-130 is also ina class by 

itself, with built-in automatic clean- 

ing and a unique 48-nozzle print 

head that lasts for years. Along 

with high speed operation that's so 

Quiet you can keep the unit right by your 

desk, convenient cut-sheet feeding 

plus complete software compatibility, 

the BJ-130 Bubble-Jet Printer is simply 
faster, simply quieter, simply clearer. 

Quite simply it’s a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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~*- Utilities 


Ina DOS system, CONFIG.SYS is usual- 
ly a simple file that gets loaded at boot-up 
and consists of FILES= and BUFF- 
ERS= _ statements and perhaps a couple 
of DEVICE= statements needed by 
special add-ons. With this perspective in 
mind, you will probably be in for a shock 
when you take your first look at an OS/2 
CONFIG.SYS file. 

In contrast to DOS, which supports 
about 10 distinct configuration directives 
(depending on the version), OS/2, Version 
1.1, supports 26 different directives and 
uses CONFIG.SYS files that often run to 
50 lines or more. My own typical OS/2 
CONFIG.SYS file is shown in Figure 1. 

To guide you through the maze of setup 
options, our second PC Magazine OS/2 
utility -CONFIG.EXE—provides a spe- 
cialized, full-screen editor specifically de- 
signed to create and modify OS/2 CON- 
FIG.SYS files. The best way to get your 
copy of the utility is to download it (or its 
source code, CONFIG.C) directly from 
PC MagNet; the process is explained in the 
“CONFIG by Modem”’ sidebar. As an al- 
ternative, you can compile the CONFIG.C 
listing printed with this article, but the re- 
sult will be a simplified version of CON- 
FIG.EXE that lacks both the full on-line 
help for each directive and the syntax- 
checking features that are built into the 
downloadable version. Moral: If you 
haven’t gotten a modem yet, you’re be- 
hind the times. 

You can compile either version of the 
source code with the Microsoft C Compil- 
er, Version 5.1 or later, simply by entering 
the command 


CL CONFIG.¢ 


No special switches or module definition 
(.DEF) files are needed. Make sure, how- 
ever, that the reference library OS2.LIB or 
DOSCALLS.LIB is available in one of the 
directories named in your LIB= __envi- 
ronment variable. 

Unfortunately, because the program 
was written in a high-level language, it’s 


CONFIGURING OS/2 
FOR YOUR SYSTEM: 
Our CONFIG.EXE 


utility simplifies the 
complex job of setting 
the options in your 
OS/2 CONFIG.SYS file. 





not feasible to provide a listing of BASIC 
DATA statements from which it could be 
created. 


OS/2 CONFIGURATION DIRECTIVES 
Before getting into the details of how 
CONFIG.EXE is used and how it works, 
I'll try to bring some order out of the OS/2 
configuration chaos by providing a brief 
overview of the most important or unfa- 
miliar directives. Like their DOS counter- 
parts, OS/2 configuration file directives 
generally have two parts: a name and a val- 
ue. In most cases, the two are separated by 
an equals sign (=). For example, in the di- 
rective 


DEVICE=cs\CcoNd2. sys By ceuaitts Cae 


the name is DEVICE and the value is 
C:ACOMO02.SYS. The name specifies the 
action to be carried out by the kernel, or 
core, of the OS/2 operating system. In this 
case, the name tells OS/2 to load a device 
driver. The value modifies the action—in 
this case, it specifies the file C\COM02 
.SYS, the optional asynchronous commu- 
nications driver for PS/2 machines. 

A CONFIG.SYS directive may be as 
long as 256 characters, although lines 
longer than 80 characters are uncommon. 
IBM ‘“‘recommends’’ that you use only 


uppercase in your CONFIG.SYS file, 
though in my experience both upper- and 
lowercase directives seem to work. The of- 
ficial admonition stems from the fact that 
some IBM-designed device drivers, when 
scanning the DEVICE= _line, can’t rec- 
ognize optional switches that are specified 
in lower case. (The so-called programmers 
of such stupidly written device drivers 
should, of course, be tarred, feathered, 
and run out of town on a Micro Channel 
bus rather than be allowed to restrict the 
contents of our CONFIG.SYS files, but 
what can you do?) 

For this discussion, I’ve arbitrarily di- 
vided the valid OS/2 configuration direc- 
tives into the five groups shown in Figure 
2. The figure lists both the possible and de- 
fault values for each name, whether the di- 
rective is allowed to occur multiple times 
within the CONFIG.SYS file, and wheth- 
er it affects the behavior of OS/2 in protect- 
ed mode, real mode, or both. 


SHELL AND ENVIRONMENT DIRECTIVES 
The Shell and Environment group is con- 
cemed, directly or indirectly, with launch- 
ing programs. SHELL= and PROT- 
SHELL= specify the names and 
locations of the command-line interpreters 
for real- and protected-mode sessions, re- 
spectively. SET allows you to define or 
modify environment variables for all pro- 
tected-mode sessions during the system 
boot process. The environment of each 
session can be further customized with 
SET commands entered at the prompt or 
through a batch file. RUN= lets you 
Start up a background process, such as a 
spooler or an e-mail program. The 
BREAK= andFCBS= directives act 
only on the real-mode session and have the 
same behavior as in DOS. 

The LIBPATH= __ directive is particu- 
larly important. It tells the system loader 
where to find dynamic link (dynlink) li- 
braries, which are one of OS/2's most-ele- 
gant and -important features. The routines 
in dynlink libraries are bound to an appli- 
cation program at its load time, as opposed 
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to being incorporated as a permanent part 
of the application's .EXE file. (The latter 
is the more traditional sense of linking.) 
Dynamic linking conserves RAM be- 
cause the same physical copy of the rou- 
tines can be shared among all of the appli- 
cations that use them. Dynamic linking 
also conserves disk space, since the size of 
each application’s .EXE file is reduced. 
Program maintenance is also simplified, 


TYPICAL CONFIG.SYS FILE 


because the routines in a dynlink library 
can be modified at any time, and the appli- 
cations that use the library will automati- 
cally benefit from the modifications the 
next time they are run. Note that the func- 
tion of LIBPATH= _is totally indepen- 
dent of the more familiar PATH= __envi- 
ronment variable that is used by the shell or 
command processor to search for applica- 
tion programs. 


MULTITASKING DIRECTIVES 
The four directives in the multitasking cat- 
egory address another of OS/2’s key capa- 


: a 
COMPLETE LISTING 


PROTSHELL=C:\OS2\PMSHELL.EXE C:\OS2\0S2.INI C:\OS2\CMD.EXE 
SHELL=C:\OS2\COMMAND.COM /P /E:1024 
SET PATH=C:\0S2;C:\0S2\SYSTEM;C:\;d:\forth\os2;c:\pmsdk\pbin 


;e:\pmsdk\bin;c:\toolsp;c:\briefp 


SET DPATH=C:\0S2;C:\OS2\SYSTEM;C:\OS2\INSTALL:C:\; 


LIBPATH=C:\OS2\ DLL;c:\ briefp\dll 
SWAPPATH=C:\TEMP 512 
SET PROMPT=Sp$_PM$g 
THREADS =128 
MAXWAIT=3 
MEMMAN=SWAP, MOVE 
PROTECTONLY=NO 
RMSIZE=640 

IOPL=YES 

BREAK=OFF 

BUFFERS=20 
DISKCACHE=512 
FCBS=16,8 


COUNTRY=001 ,C:\OS2\SYSTEM\COUNTRY.SYS 
DEVINFO=SCR,VGA,C:\OS2\VIOTBL.DCP 


DEVICE=C:\0S2\POINTDD.SYS 


DEVICE=C:\OS2\MOUSEB02.SYS MODEL=199 


DEVICE=C:\O0S2\COM02.SYS 
DEVICE=C:\OS2\PMDD.SYS 
DEVICE=C:\OS2\EGA.SYS 

SET COMSPEC=C:\0S2\CMD.EXE 
SET include=c:\pmsdk\include 
SET init=c:\init 

SET tib=c:\pmsdk\lib 

SET gh=c:\pmsdk\pbin +50 

SET temp=c:\temp 

SET tmp=c:\temp 

SET urf=d:\forth\os2 

SET user=c:\init 

REM BRIEF editor initialization 
SET bpath=;c:\briefp\macros 

SET bhelp=c:\briefp\help 

SET bbackup=. 

SET bec="Icl -c %s.c" 

SET beasm="masm %s\;" 

SET bpackages=c,asm:r;txt,doc:wp 


SET bflags=-ai120L50u100zM96 -mRGD -mrestore 


SET bfile=c:\briefp\state.rst 





Figure 1: ACONFIG.SYS file often consists of 50 lines or more under IBM's OS/2, Version 1.1, which 
supports 26 different directives. Above are some typical CONFIG.SYS file entries as used by the 


author on his PS/2 Model 80 system. 
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bilities: its preemptive, priority-dri 
multitasking. These directives allow 
to fine-tune OS/2's scheduler—the ke 
module that decides how much CPU | 
to give to each task and when to give it- 
meet the needs of special software or h 
ware. 

The THREADS directive controls 
maximum number of distinct points of 
ecution (threads) the system can acc 
modate at any given time. This must nc 
confused with the number of program 
processes that can be running simu 
neously. Each process may, and o 
does, contain multiple threads that s 
access to the process’s memory, file | 
dles, and so on. 

If an executing thread doesn’t vo 
tarily give up control by finishing its t 
TIMESLICE specifies the minimum 
maximum times that can be allotted 
before the CPU’s attention is preem 
and given to another thread by the sche 
er. Although the parameters for this di 
tive are specified in milliseconds, the a 
al values used by the scheduler are in 
always multiples of the system’ s timer. 
interval (31 ms. in IBM’s OS/2, Vers 
1.0 and 1.1). 

The PRIORITY directive cont 
whether the OS/2 scheduler is allowe 
adjust the priorities of threads dynam: 
ly. For example, if PRIORITY =1 
NAMIC, OS/2 always gives an extra b 
to the priority of the thread currently 
forming keyboard input. Shifting CPU 
sources to favor the application that is 
ing used improves the appai 
performance of the system. 

The MAXWATT directive specifie: 
maximum amount of time a thread ca 
“‘starved”’ for CPU cycles. If a th 
doesn’t get a chance to run for M. 
WAIT seconds because other, higher 
ority threads are hogging the CPU, 
thread's priority will temporarily be 
justed upward so that it can make s 
progress. Needless to say, if PRIC 
TY =ABSOLUTE, the MAXWAIT1 
rective has no effect. 


PROTECTION AND MANAGING MEMOR 
The directives in the Protection and M 
ory Management group influence yet 
other of OS/2’s principal features: pro 
ed-mode operation. Two of them are 
related to OS/2’s notorious Achilles’ | 
the DOS compatibility environm 
a.k.a, the 3.x box. 

One of the advantages of protec 


mode operation is that tasks can be com- 


You've analyzed, s 
experimented, 

ondered, probec 
iscovered the o 
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You already know about the 
HP LaserJet printer's razor- 
sharp text, saturated black 
tones and large selection of 
scalable typefaces, They've 
made LaserJet the most pop- 
ular laser printer in history. 


But we felt our equally fine 
graphics capability went 
unappreciated. So we com- 
missioned this portrait 

of an old friend who moved 
to L.A. Notice her smooth 
curves, subtle gray shades 
and highly defined features. 


There's a LaserJet to meet 
everyone's needs. Whether 
you need larger paper vol- 
ume, duplexing or envelope 
feeding. So when it really 
counts, better do it on a 
LaserJet. The original, and 
still the best. 


LASERJET 
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You've spent 
the best years 
of your life 
searching for it. 
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Enter me in the“Looks 


are Everything” Sweepstakes 


Send us your most creative computer 
output} along with this entry form. 
Soon, you could be sporting a 
mysterious smile of your own. 


Please print your name and address 
on the output printout as well as 
completing this entry form. 





Attached, please find my entry 
in Hewlett-Packard’s “Looks are 
Everything” Sweepstakes. 


Please answer the following questions: 


1, Is working with PCs fun for you, almost 
ahobby? 
YesO NoO 


2. Do you spend time helping co-workers 
solve computer-related problems? 
YesO NoO 


3. Do people within and outside your 
company ask your opinion about what 








NAME 


COMPANY & TITLE 


ADDRESS 


CITY STATE ZIP 


DAYTIME PHONE 


TO CREATE MY MASTERPIECE. | USED (SOFTWARE. COMPUTER, PERIPHERAL, FONTS) 


COMMENTS 


“In heu of enclosing computer output. you 


may send completed 


See official rules below for details 


sweepstakes entry form only (name. aadross and phone # required) 


types of PC hardware/software to buy? 
YesO NoO 


4. Do you personally buy equipment for 
yourself and/or others? 
YesO NoO 


5. Please briefly answer the following 
questions: 


WHAT IS POSTSCRIPT? 


WHAT IS OCR? 


WHAT !S MICRO CHANNEL? 


WHAT !S A BATCH FILE? 


WHAT IS EXTENDED MEMORY? 


Hewlett-Packard “Looks are Everything” Sweepstakes 


OFFICIAL RULES 


1. To Enter. No Purchase Necessary. Complete 
official entry form, attach it to a printout of 
your most creative original computer output 
(business graphic, design work, etc.)—no 
mechanical reproductions are permitted—and 
mail to Hewlett-Packard “Looks are Every- 
thing” Sweepstakes, 3554 E. Enterprise Drive, 
Anaheim, CA 92807. Entrant’s name and 
address must be included on the output. In 
lieu of enclosing a computer output, you may 
enclose a sweepstakes entry form only (name, 
address and phone * required). All entries 
must be received no later than 10/31/89. Only 
one entry per envelope. All requests for entry 
forms via 800 telephone number must be 
made no later than 9/30/89. Not responsible for 
late, lost or misdirected entries. All entries 
become property of Hewlett-Packard and will 
not be returned. 


2. Eligibility. Sweepstakes open to U.S. resi- 

dents except employees and their immediate 

families of Hewlett-Packard, and advertising 
and promotional agencies. Sweepstakes void 
where prohibited. 


3. Prizes. First Prize: One Hewlett-Packard 
system, which will include one of each of the 
following: Vectra QS/20 PC, LaserJet Series 11 
printer, PaintJet color printer, DeskJet PLUS 
printer, ScanJet Plus scanner, Graphics Gallery 


Collection Software package which includes 
Drawing Gallery and Charting Gallery (approx. 
total retail value $14,364). 


8 Second Prizes: One of the following Hewlett- 
Packard peripheral products per winner as 
determined by chance: (2) LaserJet Series Il 
printers (approx. retail value per item $2,695), 
(2) ScanJet Plus scanners (approx. retail 
value per item $2,190), (2) PaintJet color 
printers (approx. retail value per item $1,395), 
(2) DeskJet PLUS printers (approx. retail 
value per item $995). 

50 Third Prizes: One Hewlett-Packard 
Graphics Gallery Collection software package 
which includes Drawing Gallery and Charting 
Gallery (approx. retail value per item $499) 
per winner. 


200 Fourth Prizes: One Hewlett-Packard 
ProCollection Font Cartridge (approx. retall 
value per item $300) per winner. 


4. Drawing. Winners will be selected from 
among all entries in a random drawing to be 
conducted on or about December 1, 1989 by the 
Howard Marlboro Group, an independent 
agency. Winners will be notified by mail 6-8 
weeks after drawing. Odds of winning will 
depend upon the number of entries received. 
Alldecisions will be final. 


5. General. All taxes on prizes are responsi- 
bility of winners. Prizes won by minors will be 


awarded in the name of parent or legal guardian. 
Affidavits of eligibility and publicity/liability 
releases will be required of major prize winners; 
and failure to return them within time specified 
will cause prize award to be void. No prize 
transfers. No prize substitutions except by 
sponsor due to prize unavailability. Only one 
winner per family or household. By participat- 
ing, entrants agree a) to these rules and 
decisions of the indepedent agency which 
shall be final in all respects; b) to the use of 
their names, addresses, entries—including any 
attachments—in advertising and promotional 
materials for Hewlett-Packard products. If 
prize is returned undeliverable, it will be 
awarded to an alternate winner. All local, state 
and federal laws apply. 


6. Winners List. For names of prize winners, 
send a self-addressed stamped envelope after 
1989 to: Hewlett-Packard Sweepstakes 
Winners, P.O. Box 8015-345, Redondo Beach, 
CA 90277. 
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pletely isolated from the hardware, from 
one another, and from the operating sys- 
tem proper. Thus, if a task attempts to read 
from or write to I/O ports directly, or to 
disable interrupts, or to access memory 


that does not belong to it, a fault (an inter- 
nal interrupt) is generated. When this hap- 
pens, the operating system takes control 
and the errant program is terminated. The 
IOPL directive allows you to ease this 
harsh regimen somewhat, so that pro- 
grams that access the hardware directly 
(such as graphics programs that do not 
work through the Presentation Manager) 


OS/2 CONFIG.SYS DIRECTIVES 


will still be allowed to run. 

Another advantage of protected-mode 
operation is the ability to support virtual 
memory, which allows programs to allo- 
cate more memory than physically exists 
in the system. To do this, those segments 
that are not currently being referenced are 
written to disk (swapped out) until they are 
needed. The SWAPPATH directive al- 





Directive Possible Defauit 

name values value 

SHELL AND ENVIRONMENT 

BREAK ON or OFF OFF 

FCBS maximum, protected 16,8 

LIBPATH path{;path...] Root directory, boot drive 

PROTSHELL shellIname, cmdprocessomame PMSHELL.EXE, CMD.EXE 

RUN pathname Not applicable 

SET environmentname=value Notapplicable 

SHELL pathname COMMAND.COM 

MULTITASKING 

MAXWAIT 1-255 (seconds) 3 seconds 

PRIORITY ABSOLUTE or DYNAMIC DYNAMIC 

THREADS 16-256 (seconds) 64 

TIMESLICE minimum, maximum (ms.) 32, 248 (ms.) 

PROTECTION AND MEMORY MANAGEMENT 

{OPL YES or NO NO 

IOPL pathnamefj,pathname...] Notapplicable 

MEMMAN SWAP or NOSWAP, SWAP, MOVE 

MOVE or NOMOVE 

PROTECTONLY YES or NO NO 

RMSIZE 0-640 (kilobytes) Top of conventional memory 

SWAPPATH drive: [path] Root directory, boot drive 

INTERNATIONALIZATION SUPPORT 

CODEPAGE primary[,secondary] OEM-dependent 

COUNTRY countrycode 001 (U.S.} 

DEVINFO devicetype, subtype, pathname = Notapplicable 

MISCELLANEOUS 

BUFFERS 4-99 Hardware-dependent 

DEVICE pathname Notapplicable 

DISKCACHE 64-6,900 (kilobytes) Nocaching 

PAUSEONERROR YES or NO YES 

REM any text Notapplicable 

TRACE ON or OFF [event{,event...]] OFF 

TRACEBUF 1-63 (kilobytes) a 4K (it TRACE ON} 
@—Yes O—No 


Affects 
OS/2 In 
multiple protected real 
times mode mode 
ce) ce) e 
{@) c@) e 
ce) e ce) 
(e) @ e) 
e) e ce) 
e e e) 
e) e) e 
e) e e 
ce) e ® 
1@) e e) 
Oo e e 
e) e e) 
e e (e) 
ie) e e) 
re) © e 
ie) e e 
Oo » ie) 
e 
e 
® 
oO e e 
e @ @ 
oO @ @ 
re) @ @ 
e e e 
@ @ @ 
° e @ 


Figure 2: The table above shows the directive names and values (possible and default) that can go into OS/2 CONFIG.SYS files. The multiple-occurrence 
column indicates whether a directive may appear more than once within a CONFIG.SYS file. The protected-mode and real-mode columns indicate 


whether these directives affect the operation of OS/2 and its applications in protected mode, real mode, or both. The DOS FILES= 


directive may be present in an OS/2 CONFIG.SYS file, but it is ignored. 
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or LASTDRIVE= 
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lows the user to provide a disk and a path 
for storing the SWAPFILE. The system 
default for the SWAPPATH is the root di- 
rectory of the boot drive. Segments can 
also be moved around so that several small 
chunks of free RAM can be united into 
larger blocks. This segment moving and 
swapping is invisible to application pro- 
grams and is performed by two operating- 
system modules, the virtual memory man- 
ager and the swapper. 

Unfortunately, segment moving and 
swapping do take significant amounts of 
time, which can seriously compromise the 
performance of device drivers and applica- 
tions that must service high-speed real- 
time devices. Thus, the MEMMAN direc- 
tive is provided to allow you to disable 
segment swapping and/or motion for such 
situations. 

Finally, PROTECTONLY= = and 
RMSIZE= __ control the operation of the 
DOS compatibility session. More specifi- 
cally, if PROTECTONLY =YES, the 
DOS compatibility session is completely 
disabled and real-mode (that is, DOS) ap- 
plication programs cannot be nun under 
OS/2 at all. If PROTECTONLY =NO, the 
session is enabled and the RMSIZE= 
directive specifies how much memory of 
the memory below 640K will be allocated 


Figure 4: This 
screen display 
shows CONFIG 
.EXE in its browse 
mode. You should 
note that the 
currently active tine 
ts highlighted. 





AGRSCH ea 


for the use of RMSIZE=. 

The IOPL and PROTECTONLY direc- 
tives are critical for system security. If a 
Trojan horse or virus program is intro- 
duced into an OS/2 system, it will proba- 
bly be in a program that runs in the DOS 
session. That’s because hardware protec- 
tion mechanisms are inoperative in real 
mode. If an attempt is made to infect a pro- 
gram that runs in protected mode, the germ 
will presumably at least attempt to bypass 
the operating system by reading and writ- 
ing the disk controller’s I/O ports directly. 
Thus, by setting PROTECTONLY=YES 


BROWSING WITH CONFIG.EXE 





Key Action 

Up Arrow Move toward start of file by one line, scrolling if necessary. 

Down Arrow Move toward end of file by one line, scrolling if necessary. 

PgUp Move toward start of file by one screen length of lines. 

PgDn Move toward end of file by one screen length of lines. 

Home Go to start of file. 

End Go to end of file. 

A Go to end of file and insert one empty line; make that line current line; enter 
edit mode. 

Cc Enter edit mode for current line. 

D Delete current line. 

| Insert one empty line before current line; make that line current line; enter edit 
mode. 

R Discard all changes made since program was started; reread and display 
original fite contents. 

xX Write modified file and exit from program. 

Esc Discard al] changes and exit from program. 


Figure 3: CONFIG.EXE uses the command keys shown above when In its browse mode. 





and IOPL=NO in your CONFIG.SYS 
file, you can make life more difficult for 


such nasty programs. 


INTERNATIONAL AND MISCELLANEOUS 
Most of the remaining directives in the In- 
ternationalization Support and Miscella- 
neous categories have familiar DOS coun- 
terparts or have specialized functions of 
little interest to us here. I'll touch on only a 
few of these. 

As under DOS, optional device drivers 
are loaded with DEVICE= commands. 
The drivers are installed in the same order 
that they are named in CONFIG.SYS, 
with one exception: all of the drivers capa- 
ble of functioning in protected mode are 
loaded before drivers (such as EGA.SYS) 
that only run in the DOS compatibility en- 
vironment. The order of DEVICE= 
Statements is sometimes very important. 
The pointing device driver (POINT- 
DD.SYS) must always be loaded before 
any MOUSExx.SYS driver, for example, 
and a serial mouse driver must be loaded 
before a COMxx.SYS driver. Note that 
OS/2 processes all DEVICE= _ state- 
ments in CONFIG.SYS before it process- 
es any RUN= __ directives. That means 
you don’t have to worry about launching a 
background process that relies on a device 
whose driver hasn’t yet been loaded into 
the system. 

The BUFFERS= and DISK- 
CACHE= _ directives control the inter- 
nal caching of disk sectors at different lev- 
els within the system. The buffers 
allocated with the BUFFERS=  state- 
ment are managed at a relatively high level 
within the OS/2 kemel. They are bypassed 
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when a program requests a read larger than 
512 bytes. The buffers allocated with 
DISKCACHE= are controlled by the 
kernel routines that talk to the disk device 
driver and thus can speed up read opera- 
tions of any size. In most cases, then, 
you'll get better results by giving memory 
to DISKCACHE= _ rather than to 
BUFFERS=. 

The directives FILES= and LAST- 
DRIVE=, which are used in DOS CON- 
FIG.SYS files, are ignored if they are 
found in OS/2 CONFIG.SYS files. Under 
DOS, both of these directives are used dur- 
ing the boot process to allocate memory for 
operating-system tables. Under OS/2, 
which is a virtual-memory system, operat- 
ing-system tables can be moved and ex- 
panded whenever necessary, so there is no 
need to preallocate a fixed amount of 
memory for them. 


THE CONFIG.EXE UTILITY 

Having now looked at the components of 
the OS/2 CONFIG.SYS file, we can tum 
our attention to how the PC Magazine 
CONFIG.EXE utility handles them. The 
command-line syntax is simply 


CONFIG {pathname} ' 

If the optional pathname is omitted, CON- 
FIG.EXE assumes that the CONFIG.SYS 
file is in the root directory of the system’s 
boot drive. If the file is not found or is des- 
ignated read-only, CONFIG.EXE exits 
with an error message. 

CONFIG.EXE comes up in browse 
mode, which recognizes the command 
keys shown in Figure 3. In this mode you 
can move about in CONFIG.SYS with the 
Up Arrow, Down Arrow, PgUp, PgDn, 
Home, and End keys. You can also delete 
the current line with the D key, and restore 
the display to its original state with the R 
key. The current line is displayed in re- 
verse video. Figure 4 shows the CONFIG 
utility running in a Presentation Manager 
text window. It can also run in a full-screen 
session. 

Pressing the A (Add line at end), C 
(Change current line), or | (Insert line be- 
fore current line) command key switches 
you to edit mode. In this mode you can 
make modifications to CONFIG.SYS. 
While in edit mode, either the current di- 
tective’s name or its value is highlighted, 


and you can toggle between these two 
fields with Tab and Shift-Tab. 

As described in Figure 5, while editing 
the name field, you can use only the Up 
Arrow and Down Arrow keys, which cy- 
cle through the valid possibilities. You 
can’t just type in an arbitrary string. This 
protects you from misspellings and from 
my own besetting blunder, which is to type 
DRIVER= instead of DEVICE=. 

When editing in the value field of a di- 
tective, on the other hand, you have a fair- 
ly powerful little editor at your disposal. Its 
command keys are listed in Figure 6. A 
blinking cursor is displayed at the current 
editing point, and you can move the cursor 
around with the Left Arrow, Right Arrow, 
Home, and End keys. You can delete a 





~~ 


jam. 


Action 


character with the Del key, erase from the 
cursor to the end of a line with the Ctrl-End 
combination, and toggle between insert 
and overstrike modes with the Ins key. (In- 
sert mode displays an underline cursor, 
while overstrike uses a block cursor.) 

When editing in either the name or the 
value field, you can return to the browse 
mode at any time with the Enter or Esc 
keys. Hitting Enter retains the edited copy 
of the line, while Esc discards the changes 
just made, both commands prompt you for 
confirmation before taking any irrecover- 
able action. 

After inspecting and/or editing the 
CONFIG.SYS file, you terminate CON- 
FIG.EXE by pressing Esc or X (eXit) from 
the browse mode. Esc prompts you for 


C EDITING CONFIG.SYS NAMES 


Select and display previous directive name in alphabetical order. 
Select and display next directive name in alphabetical order. 
Move to directive value field for editing. 

Accept changes to current line and retum to browse mode. 
Discard all changes and retum to browse mode. 


Figure 5: When you're editing a directive name with CONFIG.EXE, these command keys cycle you 
through the range of valid entries. All other keystrokes are rejected with a beep. 


nen eli emote) lek) Ca als.) 


Key(s) Action 

Left Arrow Move cursor left one position in value field. 

Right Arrow Move cursor right one position in value field. 

Home Move cursor to beginning of value field. 

End Position cursor at end of existing text in value field. 

Backspace Move cursor left one position. If in overstrike mode, change 
character at new cursor position to a blank; if in insert mode, 
delete character under cursor. 

Del Delete character under cursor. 

Ctrl-End Erase from cursor to endof line. 

Ins Toggie between overstrike mode (underline cursor) and insert 
mode (block cursor). 

Shift-Tab Move to directive name field for editing. 

Enter Accept changes to current line and retum to browse mode. 

Esc Discard changes and return to browse mode. 


Figure 6: When editing a directive value, CONFIG.EXE becomes a versatile screen editor that uses 
the command keys shown above. Other displayable characters replace the text under the cursor 
(overstrike mode) or are inserted at the cursor (insert mode). Nondisplayable characters and 
extended keys that are not listed above are rejected with a beep. 
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CONFIG.C 


wetcurponcint, int); 
COmPFIG.c 06/2 Syatem Configuratine utillty void xetcurtypecint)? 
Copyright (C) 1969 S1ff coamunicatines Co. void showlinsiint, int}; 
PC Magasine * Ray Duncan void xhowpage(vnid); 
void showatatus(char °p}; 
compiler cL. cowpro.c void signont void); 
void writefilacvold); 
‘Usage: COMFIG <Enter> edits CONFIG.sY¥3 in scot 
direotory ef boot drive char fame af input file 
or char I name of output file 
FILE input file stream 
CONVIG <Vilename> <Enter> edite specified fils FILe esfile; output {lle stream 
” strect _kbdinfo { Kbdchecta info structecn 
char checcode; ASCII charactar code 
Ceclude <stdis n> char acancode; heyboecd acen code 
include <stdlib.h> char status; misc. stetux flags 
include <atring.h> char rosarvedi; renerved byta 
(include <memory.h> unsigned xhifteteta; keyboard ahift atate 
(include <malloc. long timextamp; charactar timaatamp 
} kbdinfo; 
(define raus 1 lngicel velnes 
fdefine PALS atruct modeinfo { diaplay mode information 
int™ len; langth of structura 
fdefinn WAIT parameters for Kbdchecin char type; display type 
define wowaAIT char colors; availabia colora 
int cole; width nf screen 
define VISIBLE parametere for VloSetcurtype iat rows; Roight of xcreen 
(define wrD0Es } modeiafo; 


(defino nrowss pessibls program “modes* struct curinfo { cursor information 

(defion DOWAKS iat atect; atecting Ilne 

define int end; anding Line 
dat width; width 

Odefine Boreal keycodea unsigned attr; attribute (vieibla/hidden) 

Odefine ) curinfa; 

tdefine 

(define char *directives[} = { 

deflon e, 

(define BREAK", 
‘“SUFFERS", 

(define axtanded hey codes 

(det lne 

Odefine 

Odetinag 

Odefine 

Idetine 

Odetine 

tdefing 

(define 

(define 

(define 

Wdefine 


Adet ine graphica charactere 
(det ine 
Odefine 
Odetine 
(define 
(define 


define // weximum gumber of lines 
// allowed in CONFIG. STS 


Sideline reco // finld @ xtarting coluan 
(dating ricor // field 1 atarting cnluan 
(defiom F2COL // tiald 2 starting coluss int DIAMAX © siseof (directives) /simef(directives[9})7 


(define API unsigned extern far pascal // 06/2 function protatypex det tatin; total lines in file 
iat carla; line no. helng edited 
API Dosteop(int, unsigned), cher *1n{MAxtms[2)2 pointers to pereed diraetives 
APT DoaGet Infoseg{uonigned fec *, unsigned fec *); char sameatr]16)) working copy ef name atring 
API xbdcharIn{vold fee *, unxlgned, unsigned); char valatr[ 256}; vorking copy of value string 
API viocetCurtype(void far *, unxigsed); 
Arr ViocetMode(void fer *, unaignad); int diris; index to ‘directives’ array 
API VicScrollupiint, int, int, int, int, unslgned far *, unsigned); int valix; fodex tn value xtring 
API Vloscrolloniint, int, ist, int, int, nasigned fec *, unsigned); 
API Viosetcurtype(void far *, unsigned); ist lasfieg; TROS-insert, FALSE-overvrite 
API ViosetCurPox(int, int, unsigned(; int edmode; BROWSE, EDUAME, or EDVAL 
API vioneadcharstr(char fa int fec *, int, int, nosigned)s 
API Viowrtcharstrichar fec dat, int, int, sneigned); int curx; cursor $ cnerdinate 
API ViowrtCherstratt(char far *, int, Int, int, cher far *, unalgned); int cury; cursor ¥ coordinetn 
art Viomresattr(chec fec *, Int, int, iat, anxigned); int lpp: lu per pege 
int lpes tetal rows on ecreen 
addi ine(woid); 4/ weal functine pretatypes int cpl; cnlumns per 1lne 
axkichar ©); int cetart; erlginal curscr start line 
lap(voidys 
blapivoid); noaigned normeall © 9$x9729; blank cell, normal video 
changelina void); wnaigned revcall = 6x76; unk call, reverxe video 
chenganame( void); chec normattr = : norwal (white on hlach) 
changeval(void); char ravattr = 6x78; raversa (blech ag whits) 
chknameichar *)7 
elx¢vmid); shar ecopyright = °os/2 Cosfigurstics Editor (c} 1999 #iff Davie*; 
doletel ine (void) s 
editfllayvoid)s chee formati // format atring far directlvex 
errexitichec *)3 chec format2[ (/ format for filanape line 
haghlita(intys 
innertlina(woid); chec helpstcij0e)3 ¢/ help string, browne mode 
linedown (void); char helpatr2[ 69); // nelp string, name editing 
Aineup( void); chee helpstc3[99)7 7/7 help string, value editing 
makeatringa(void); char *help[) = { Relpatri, heipstr2z, helpatr3 }; 
newline (void); 
pagedewn{void)1 weintiat argo, char *argy|}) 
pageuptvold); ( 
readfiln(vold); unsigned gang, 1seq; 4/ info angnent selocters 
Testore({vold)3 cher far *ginfo; // global isfo segment pointar 





CONFIG.C: The C language source code for a working but simplified version of CONFIG.EXE. The longer and more complete version of the source code, 
as well as a fully compiled executable file, can be downloaded from PC MagNet. 
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‘Yout Employer: (tt sett employed see rea jane! } 
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Bark Name ‘Address 





SSURANCE OPTION SINGLE CREDCTCARE® JONT CREDITCARE® z ] 
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ee acKer 


if(arge < 2) 
t 


etrepy(iname, “c:\\config. aye")? 
Oosceting 


? 
eine stropy(iname, argv{i]); 


VioGetCurtype(scurlofa, 8); 
oetart © curlofe.atart) 


wodeinfo.len = sizeof {modeiofo): 
Viogetitode(imodeinfc, 8}; 

Ape © podeiafe.rows; 

lpp © wodeinfo.rows-3; 

cpl © modeinfc.cole; 


Afcepl < 96) 
errexi' 


// qat name of file to adit 
4f eiee \couri¢.sys boot drive 


4f get info eegnent eelectors 


// make far pointer 
11 boot drive inte filename 


Jf get cureor informatlee 
7/ eave cursce atart line 


44 gat display information 
// rows co ecreso 

71 lines per editing page 
44 columns per line 


Hf reject 40 roluan modes 


("Cee display mode with ot leeet 68 colaane.*); 


makeatrings(): 
seadfile()s 
eignon()s 


Atceditsile()] 
writefile(); 


elec) 


// build format strings 
4/ ceed CONFIC.exs tile 
df display sign-on lefo 


V4 edit lo-mamory lofo 
df write medified file 


/f clear acreen and exit 


/* Bait the parsed in-memory copy of the CONFIG.sYs file °/ 


int editflle(veid) 

¢ 
edmode © BROWSE; 
aetcurtype(ednode); 
abowpage()s 
ahovstetus(help(edmode])7 


df initialine editing mode 
4/ inktlelies cureor atete 
44 diepieay firat page 

11 s0d help Line 


while(t Kbdcharro(skbdlofo, WATT, 6)) 
ewitok(toupper (kbdle fc. charcode)) 
« 


case ‘A's 
eddlice()7 
break; 


ease ‘C's 
changeline(); 
break) 


ease ‘Dit 
deleteline(); 
break; 


case 'T's 
Ainsertline(}; 
breaks 


/1 edd now line ot 
4 end of tile 


4/ change current lise 
// delete current line 
4/ insert new line at 
4/ carreot line 


/ revert to uriginal file 


Aif(oek¢*Revert to original file")) reetore(}; 


break) 


'/ euit, write file 


A 
1f(oek(-write modified file sod exit)] return(TauR); 
break; 


4/ eait, don't write file 


Esc 
ifqeeh("Qult without writiog file)) return({ FALSE); 
break; 


41 extended keycodes 


awitoh( kbdlofo. eoancode) 
{ 


// go to atart of file 


// move one lice towards 
4 ataxt of tile 


df move one lies towards 
ff end of tile 


+f aove one page 
ff atart of tile 


Jf move ope page towards 
df eed of file 


44 qe to sod of file 


ia 


ta 


add @ new line et the end of file, ellocating heap apace for 


two exil strings: the directive’s name and ite valoe 


void addlice({ void) 
t 


1 
I 


hd 


Af(totln ©” MAX) 
¢ 


blepin: 
return; 
? 


curl = totint+; 

newlioe(): 

cury = min(tetin-1, lpp-i}: 
showpage(}3 

ehangeline[)3 


// don't ellow add operation 
#¢ it lioe array already fall 


Jf wove to end of file 
// create an empty line 
// adjont cursor position 


// update display 
// now edit the new line 


Insert © new (empty) line hefcre the current lice, allocating heap 
epace for two euil etringe: the directive's name and ite veloe 


void ineertline(void) 


« 


1 
re 


La 


dot i 
Af(totle = MAXL#) 
cy 
blap¢)) 
return; 
» 
Af(totin oe» 6) 
addlinet); 
return; 
for(i © totin-i; i >= curlo; 1--) 
Lot del) (6) © lmgi) (6); 
An(del}(i} © mgiy(.is 
totlne+; 
nowiine()s 


showpage ()s 
ohangeiios(); 


¢/ eoretch variable 


ff don't allow insert If 
77 Viee array already foll 


// it empty tlle, use 
4f the add cew line 
4/ routios inetead 


44 OK to insert... 


// wove current line and 
ff eubsequent lines down 


// bump total line count 

// current becomes empty line 
// update the display 

// now edit the new line 


Create a new (empty) lice. maap space ls slloceted fer 
direct. 


two muli etringe: the 


void newline(woid) 
4£({¢1o[curlo](0} © malloocstrleo("")41)) = mutt) || 


{¢(lefeurlej[i} © nallec(strient 
errenit(*oot of heap epace.")) 


atrepy(lo(curlo] (6), ’ 
atropy({lefeurle}{1}, °°): 


ive‘e name and its va! 


J ellecate apace from heap 


141)) oo MULL)) 


Jf anvigo 0011 etringe as 
1 initial name sed velee 


/* Change the name end/ur vaiue atriegs of the current live ¢/ 
void changeline(void) 
« 


coher hoff({256); 
lot is 


odode = EDUAME; 
ineflag = FALSE; 


namest (vaistr, 
atrepy(namestr, {ourle} {6}: 
etropy(valetr, Injearle}(l])3 


dirle hkname (cameatr); 





it(dirincd) 


Gizeof(veletr))7 


4/ ecretch botfur 
/f scratch variable 


// start lo name field 
4/ insert initlelly off 
4/7 make local copine of 
7/7 nema sed valoe strings 


// VWitialice name atring index 
/f initialioe velee etring index 


// it unrecognized name.., 


if(eek("Unknown directive. Erame it"}) 
t 


diria = 6; 
atrcpy(semeatr, "°>; 
strcpy(valetr, °°); 


1 


4/ optionally rep oot 
44 tha current line 


curls © totin-1; 

eury © alo(ipp-i, totln-1)) aighlite(edmode): 
phowpage (}7 showstetas(help[edmode])7 
break; 


whileTauR) 
default: 44 anrevognized extended key { 

blap(hs i = max(6, valix-(cpl-F2cot—i)})) 4/ display current line 
sprletf(hatf, formeti, curlo+i, namestr, évaletr[i]}7 
break; Viowrtcharstr(beff, ain(etrlea{buff}, cpl}, cury, 6, 633 


/f poaition highlight 
71 update heip Line 
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The IBM Proprinter X24E’s handy front 
feed and Propark feature help you juggle 
correspondence and spreadsheets with 
the greatest of ease. 





The letter quality Proprinter' X24E is part of a N button on the \2-4E's simple 
growing family of IBM desktop printers with a host a 3-button operating panel. 
of innovative features designed to make your life > And faster than with any 
simpler. other printer, you're ready to 

Like the X24E’s front and back feeds, which let , “se, (print single sheets or envelopes 
you insert envelopes or letterheads into a handy front in up to 15 handsome fonts. 
slot, without having to waste time unloading, then Then, with just another 
reloading, the continuous forms in back. quick press of the button, you're all set up to race 

Instead. all you have to do is push the Propark through spreadsheets, mailing labels or multipart 


IBM 18 8 tegeeredt Imdemark and Propnnter 6 a tademark of Inernavon Business Mactunes Corporanon © 1969 IM Corp 


one mouth to feed can 
life easier. 


€ Cf 





forms at speeds up to 288 cps. ductivity, ask your IBM Authorized Dealer or 
‘The Proprinter X24E will impress you with its IBM marketing representative to demonstrate this 
high-resolution graphics, speed. outstanding member of the Proprinter family. For 


versatility and ease of use. 
And its reliable construction 
helps ensure that it will be 


the nearest dealer call 1 800 1BM-2468, ext. 162. 
Youll quickly see 
how the X24E can be a 


a eal R) 
ry i. ee 7 | Gla 2 = 
with you for years. very weleome addition SS 
So if you re looking for an to your office, = —— == 
casy way to increase your pro- — sas een oeen 








Utilities 


CONFIG.C 


if (edmode == EDVAL) 4/ position blinking curscr 
n // Af editing vaiue etring 
cure = min(P2cot+vaiix, epl-1)7 

wetcurpos(curn, cury): 


} 
Rbdcharin(ékbdinfo, WAIT, 9}5 
switch (kbdlnfo.charcode) 


case ESC: df fecape key 
if(s eeh("bieoard changes to this ilee")) break; 
edmode = BROWSE; 
ehowlinecarix, cury); 
metcurtyps (edmode); 
highiite(edmode)) 
showstatne (heip{ edmode]); 
return; 


// restore previons text 
71 bide biinking cureor 
// highlight setire line 
71 diapisy beip live 


come EWTER: H/ Enter key 
if(! meh("Accept changes to thie liee")) break; 
edmode = BROWSE; 


tf copy new text ta heap 
An(curln)(®) = reelicn(ln{curin](@}, etriea(namests)+)); 
Jofcurin) (4) © resliociin(curla}(1], strien(valetr)+l); 
Af((ln(curiny (9) ** wuLL) |) (in(curinj(1) = auLL)) 

errexit("out of beap epace.*); 

etrepy(ln(curln}[@), aamestr); 
otrepy({ia(ourln)(1), vaietr); 
showiineccurln, cury); df restore previcos text 
metcurtype(edmode); 41 bide bidaking careor 
highiite(edmode)s 77 bighilght entire lise 
ahovstetos(heip(edmode}); // dlapiey balp line 
return; 


case TAB: / tab hey 

1f((edmode e= EovaL) [| qaicte <= 69) biepcys 

eice (ft 4f not there elready 

( 
edmode = EDVAL; 
veila = 65 
cure © F2COLs 
eetcurpos(curx, cory)s 
metcurtype(edmode); 
highlite(edmode); 
showetetae(heip[edmode)); 


d 
broek: 


move to veise field 
init. Index to string 
set eureor position 


and curser appearance 
highlight eslae fiald 
// diepisy heip infe 


Af(edmode «= EDMARE) blap(): 
elea 
( 


‘1 becktab key 


U1 Left-align calue etring 
4/ move to name fieid 
ys /¢ bide blioking cursor 
bighiite(edmode); // highhight name field 
showatetus(heip[edmode}); // dispisy beip info 


y 
break; 
, 
defaeit: 4/ other keys fisid-specific 


Af(edmode == EDNANE) changename;); 
aiee changevei(); 


/* Wandla editing of directive's name finld cooly */ 
woid changename(void) 
Ag((kbdinfa.charcode == 9) || (kbdinfo.charcode == 6x00)) 


evitoh(kbdinfa.scancode) 
t 
eee DOWR: +] advance to next 
dirlate; // directive name 
iftdirie == Dinmax) dirix = 6; 
etrcpy(xssestr, directives(dirizx)); 
breek; 


cece UP: // bach ap to previcos 
Airineng 4/ directive same 
if(dirix <0) dirie © DIRMAX = i) 
atrepy(nemestr, directives (dirix)): 
break; 


defeuit: 
Dlapi)s 


4? unrecognised axteaded key 
, 


, 
aine biap()s 7/ onrecognized normai key 


/* neadle editing af directive's veloe string only °/ 
wold ohangevei(void) 
iot vlen «© etrisn(valetr); 47 get cerrent iangth 


whilec(vlen > 6) 6& (veistr[vien-i) == BL)) 
veistr[--vien) «= 8: re trle trailing bianke 


if((kbdintx.charcode == 6) || (kbdiefo.charcods == 8xe8)) 
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switch (kbdinfa.scancode) 
t 


case RIGmT: 
bresk; 


case LEFT: 
vailx © max(velix--, 0); 
break; 


case NOME? 
veiix = 6; 
dreek; 


cone mor 
veils = vlen: 
break; 





case CYALEWD: 


veiie = min(valixe+, vlen): 


Jf axtended hey? 
// move right one character 


ff move left one character 


// go to start of iine 


// qo to end af jive 


Ji cieur to ead of iine 


éveistr(veiln], 9, sieenf(veletr)-esila); 


deeak; 


cose IMs: 
leefieg “= TRUE; 
eetcurtype(edmode); 
break: 


came ORL: 


11 toggle insert fing 


4/ deleta char onder cursor 


etropy(sveistr(valls), éveietr(vellari}); 
oak; 


// unrecognized axtended key 


7/ primtabie AscIz character 
ff and otring not fall? 


$ (vlen > (eineotivaletr}-2)))) 


if(iosflag) 


df 1f insert of, open up etrl: 


ng 
memmove(Svelotri(veiixel), sveistr(veiie), siseof(veietr)-velie-1); 
veletr[vaiixt+} = kbdinfo.chercode; // store new character 


, 

@lea if((kbdinto.charcede == 00) && 
(valie t= 6)) 

t 


valla--; 
if(inefieg) 


// backepaca key sod act 
// ot otart af line? 


// deck up one character 


Remmovi ietr(veile), sveletr(velixei), eiesef(veistr)-valla-i); 


@les vaistrieailn) = BL; 


} 
elne hisp(); 
4 


// unrecognised normai key 


/* Daiete the current lies, siex raisesing ite besp space */ 


| wold deleteiine;veid) 
‘ 


dnt 13 
if(totin e= 8) 
{ 


biapiys 


return; 
, 


free(in(eurin} {9)}); 
free(lo(curin)[i])s 


for(i = curle; 1 < (totla-1); lee) 
: inpip(O} © lo(iedp (Oye 
fogip(i} © In(sedp (die 
totln~=3 
curly = max(9, min(curln, totln-1)): 
eicatls < App) 


curln « min(curin, totla-1); ° 
cury = min(cury, totin-1); 


’ 
eine if((totin-curin) < (lpp-cury)) 
cury © mio(curytl, lpp-1)+ 


; showpage() + 


// eareteh variable 
/f bmil cot if om Lines exist 


11 give bach beap memory 


41 close up atrey of 

// pointers to paread Linse 
// edjest tote] line count 
// ensure current line velld 


4/ edjuet current iio and 
df cereor position as needed 


/4 update the display 


/* Rectore in-memory copy af COMFIO.SYs flie to lite originel atete */ 


void reetore(void) 


t 
dnt i; 


for(i = 0; i < totin-i; ite) 
free(ln(i}(9))s 
; freetinti}(ilye 


reedflix(): 
showpage(}+ 


// ecretoh veriabie 


// qive beck heap memory 


df ve-read the original fila 
ff apdete the dispisy 





Utilities 


CONFIG.C 


7s 


Search the directives table te match the glven name. 
Seturn wo inden to the table 1f the directive name ie 
valid, or -1 if the name ceo’t be netched 


Ant chkname(ohar *p) 


io 


7] 


Ant dy 


for(i = 0; i < DIRMAX; L++) 
( 
if(1 etremp(directives(i}, p>) retorn iy 


iy 
return{-1)? 


Read the CORFIG.sYs file inte namory, elog each line 
lote ite two componeote: the directive’s name and the velue. 


void readfile(veid) 


4 


char buff(256)s J] tenporery input boffer 
char °p, *a3 #7 ecretch pointers 


totin = 6; f/f loitielise line eoont 
earln © 6; #f loitiedlee curle lice 
cury © 0; é/ ipitlelize carsor position 


Aif((1£ile © fopeotiname, "ré"})e=mvLL) // opeo input fiin 
errexit(*file mot found ac rand-ooly.")3 


while(fgete(heff, 25%, ifiln) te wuLz) // read oext lice 


if(totin <= axa) 
ecremit("too many linee in flle.")2 


p © etrtok(heff, // peree out the name 
q © etrtok(MULL, © #/ got polotar to remsloder 


Af(etremp(etruprip), "REH*)) ff Af pet REN nono off 
77 Yeading delinitere 
whilnc¢ea oo 7 yf cea ee ren) gees 


Af(¢{La[totin} [0] © mallne(etrien(p)+1)) == NULL) 
(Qn[totin)(2] © wedloc(etrieo(q)41)) ©© WULL)) 
errexit(*cet nf heup epace.*); 


df ellocate rant epace 


etrepy(ln(totle)(6), pls 4/ copy parsed directlve name 
otrepy(In(tothn++)(2), 4) /f and velee to the hep 
» 


felose(ifiley: /f lose input file 


é* write modifled file «/ 


void writefile(void) 


4 


fe 


int is df ecretch variablee 
ebar ¢, *p: 


obowstetos ("Writing file...°)3 

etrepy(oname, iname): // beild temporary fliename 

if(l (p = etrchrioname, *.°})} ff clip eff old extensice 
BP ® etrehr(cname, ff (it any) end add .$$¢ 

etcepyip, ". #88" pr 


if((nfile © fopen(cname, “w*))e*NULL) // open potpat file 
errseit(*cno’t crests cutput file.*); 


for(i © 6; 1 < totlny ite) ff write pext line 


4£¢(0 otromp(la[iz(@), "REN@)>) ll // wee © delimiter unicse 


(2 etromp(in(i] (6), "SET°)) d/ REN or BET directive 
datrlenq1n(ip[8)) ©o 8>> 
ear 
elmec = ‘a*; 


if(1 fprint£(ofiin, ceetcte\n®, in(ijg8}, o, ln(iyed)y) 
errexit("ceo't write file. piek full?=); 
? 


fclose(nfilny? J close ostput fila 


etrcpy(p, ° bake): // beild .BAK filename 

vol lnk(oname) 3 Jf delete previous .Bax file 
rename(leame, nname); // make original {lla .BAK 
atrepy (De °-$$$")5 d/ give new fils same came 
reneme(oname, ineme)) #/ o@ original film 


Move curenr down coe iime; if cursor le elreedy at end nf screso, 
scroll down through the f£lle cetil the end af file is 


ef 
vold linedowmveid) 


Uy 


if((ewrln == (totio-1)) |] (totlo = 8)) 


blipiys ¢/ Af elxeady et end of 
return; if tile, do nothing 
’ 


bighliter-1); // hide the highlight ber 
warint+; ff edvance throagh file 








Afqeury t= (ipp-2)) Jf Af not at end nf screen, 
rf // move cursor down 


x ouryt+; 
eloe #/ othervies ecrol) sernen 


vioScrollup(@, @, lpp-2, epl-1, 2, snorpcell, 8) 
ehowline(carin, Ipp-1)? 
, 


ighlitece): Jf diopley the highlight bar 
? 
fe 

Move cuceor up one line; if cureor is elready et top of ecresn, 


eoroli up through the flle until the start nf file is resched 
al 


void Lineup(void) 
Ag(qeurin == 8) |] (tetin — 8)) 


blipids ff if already at otart 
retorny #/ of flle, de scthing 
» 


highlite(-1)2 df hide the highlight bar 
eurln--3 #f back up through file 


Aif(eury t= 6) é/ Af mot et otart of 
4 // ecreen, move cursor up 


// othervlee scroll ecreen 


2 Lpp-l, cpl-2, 2, énormcell, @)7 
ehowline(curle, 8}; 
) 


hightite(@)) #f diopley the highlight har 


scroll dieplay down by une pege. Cursor ie inft in name relative 
positinn ce the screen unleee we bump Inte end af fila ac the 
number nf lives in the file is ieee than the number of lines 


per page 
7] 


vold pagedown( void) 
{ 
A€¢(curtn == (totin-2)) |{ (tetln e= 6)) 


bllp¢): df &€ elready et and af 
return; df f1le, do nothiog 
’ 


eurla += lpps df advance through fila 
L£( (curly >= totin) || ((eurlntlpp-cury) >= totln)) 
d 


curln = tetin-2; #7 Af elready in leet pege 
cury © min{lpp-l, totln-1)7 df force leet line, move 
’ #f corsor to bottom 


ehowpaget)s é/ vewrite entire screen 


Seroll diepley up by one + Career io inft in name reietive 
positine 00 the screeo ucleee we bump ieto etert of file cc the 
number of linge in the file is less then the number of Lines 


per page 
7 


void pagaup (void) 
{ 
S£¢(feurin es 8) |] (totin == 68)) 


Bllpods df if elready et etart 
return; // af flle, do nothing 


? 


corln -= lpp; ff back up through file 
if(tcurin <8) |[ ((eurln-cury) < 69) 


eurin © 65 ff if elreedy lo flret pege, 
eury © 6; df toree curser te top 
d 


ehowpege()? df rewrite entire ecreen 
, 
fe 
te the entlre dispiny. If there are mot enough licse 
to £111 the page, juet olaar the rameinder 
sf 


void ehowpsge(vold) 


: lot 1, 3¢ é/ weretch variabine 


de min(totln, ipp): #f find leat line to displsy 


focti = 0; i < jz ls) df diepley al) lines 
ehowlinejcurin-cury+l, i); 


itty < lppy ff claar rapeinder of acreso 
viescrollup(j, @, lpp-1, epl-2, ipp-j, enormcell, 9); 





SEPTEMBER 12, 1989 PC MAGAZINE [Pad 






+ 5-Year Warranty 
* 30-Day Money-Back 
Guarantee 


2926 CERIFG 
ww Oo ‘ef be -e) 
40MB Systems 
with Monitors 


« 1MB RAM » 40MB (28MS) HD + 1.2MB 
FD» Zero Wait State «8 Slot Motherboard 
* 12" Mono Monitor» SHH Bays = 102 "AT” 
Keyboard » Duel Controller > 220 Watt 
Power Supply » 5 Yaar Warranty 


386/16MH ... $2299. 





386/20MHz ... ... $2599, 
386/25 RAM Cache .... $3499. 
99 CLEDICG 
ZOU Oo 
40MB Epler 


With Monitors 


*512K RAM » 40MB (28MS) HD » 1.2MB 
FD » Zero Wait Stata » 8 Slot Motherboard 
12° Mono Monitor = 5 HH Bays» 102 “AT° 
Style Keyboard » Dual Controller » 200 
Watt Power Supply ° Six 16-Bit & Two 8- 
Bt Expansion Slots * § Yeer Warrenty 














286/12 ... $1499. 
286/20 (1MB) . $1999, 
' 10MH2/XT SERIES 

$67 


Complete Mono System 
+ intel 8088 1Switchable trom 4 77 
to 10MHz * 512K RAM Expandable 
to 640K * 360K Floppy Drive = Dual 
Floppy Controller » 150 Watt Power 
Supply * Monochrome Monitor + + 
Serial 1 Parallel 1 Game Port & 
Ciock * 101 “AT” Style Keyboard 
* FREE 1 Year Warranty 


Complete Systems 
With Color Monitors 





CGA Color System $869 
EGA Color System $1079. 

| CGA wi20MB $1149 
$1369. 


| EGA w 20MB 














COMPU S 
ACCESS 10MHz XT System... $679. 
ACCESS 286.12 MDL 212. 895. 
ACCESS 286/20 MDL 220 + 1395, 
ACCESS 386/20 MDL 320... ... 1995. 
ACCESS 386/25 Cache 2895. 
AST Bravo Model 5 --, 668. 

'AST Bravo Model 45......... 1488, 
AST286MDL 8O0..... . 1395. 
AST 286 MDL 140X 2350. 
AST 386 MDL 300 Cacha 2950. 
AST 386 MDL 340 Cache 3650. 
AST 386 MDL 390 Cache 4795. 
AST 386/25 MDL 5 Cache 4450. 
AST 386/25 MDL 95 Cache 6050. 
COMPAO 286 MDL 1 640K 1750. 
COMPAO 286 MDL.140MB —. 2195. 
COMPAO 286 MDL 1 80MB 2450, 
COMPAO 3865 MDL 1 2695. 
COMPAO 3865 w/40MB 3195. 
COMPAO 386/25 110/300MB — CALL. 
COMPAO Laptop SLT 286/20 . . 3995. 
COMPAO Laptop SLT 286/40... 4395. 
IBM MDL 30-21 20MB 1695. 
IBM MDL PS30286 20MB 1979. 
IBM MDL 50Z 30MB . 2795. 
IBM MDL 60-71 70MB 4095. 
IBM MOL 70-121 120MB 5895. 
IBM MDL 80-71 70MB ..... 5295. 
IBM MOL 80-111 110MB . 6595. 
EVEREX 286.10 w/512K.. __..... 995. 
EVEREX 386/20 Cache 1MB 3395. 

LAPTOPS 
TOSHIBA 
T1000 6. 2...) een $ 639. 
T-1200HFB 6... 2. 1499. 
T-3100E NEW! 2799. 
T-3200 . 3549, 
T5100 4749. 
T-§200 NEW! CALL. 
TOSHIBA 
T-1200HB 
Laptop 
$1899. 
a 
ZENITH 
Supersport MDL. 2... $1599. 
Supersport MDL 20.. ..... 2325. 
Supersport 286 MDL 20 3199, 
Turbosport 386 .. 5275. 


PC NETWORK. ~SERVICE 





PRINT! 





EPSON’ 
LX-810 180/32cps $189. 
FX-850 264/S4cps. . 349. 
FX-1050 200/54cps 449, 
LO-510 180/60cps. . 339. 
LO-850 264/88cps .. .529, 
LO-950 264/88cps_. CALL. 
LO-1050 264/88cps CALL. 
LO-2550 400/133cps 919. 


(Sate Prica w/Purchase of Cabia) 
NEW! 
PANASONIC KXP-11 iS 





9 Pin Dot Matrix 
Printer 
$179. 

PANASONIC 
1124 192/63cps $339. 
1524 240/80cps 649, 
1592 200/38cps . 399. 
1595 290/S1cpsa e 439. 
KXP4450 Laser Pariner 1399. 

OKIDATA 

ML182 TURBO... ~—..... $239. 
ML 320... .. 











ML 321... 
ML 390/391 a 
ML 393/393 COLOP. .... .... 999./1079. 
NEC 
P2200 170/55cps ... . 
P5200/5300 wide .. ./699. 
POXL 400/330cps 1092. 
LC890 Sitentwnter 3199, 
HEWLETT PACK aD 
Deskjet. ...... $709. 
Laser Jet Il .. 1739. 
Lesar Jet 1D C 2999. 
DICONIX 
-150 PLUS 150/50... ....... $339. 
300 WP 310/73 489. 


PC MET Val Chk 


“DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 


MAGNAVOX 14” 
Analog EGA 
Monitor = 


$329. Ss 


WIEGA Card. .....00000505- 8479. 
MAGNAVOX 
Amber TTL Mone... .. 
14° VGA Mono/Flat (640x350) 
14” AGB TTL (640x220) .. 
TAISENGA re cites ste 
16° VGA Deluxe (800x600) ..... 










MITSUBISHI 
1410 13" EGA (640x350) ............ $361. 
Oramond Scan (800x600) ............ 495. 
NEC 


Multisyne 2A (800x800)... 
Multisync 3D (1024x768). . Ee 
Multisyne XL 20"............ 


ZENITH 
1390 13° RGB (640x480) .......... 
1490 14° FTM Monitor 


SEIKO 








CM-1430 
VIDEO BOARD 

VEU BUAT 
THE™Mono/Color .. 
THE™EGA /480 
THE™VGA/256.. 
PARADISE Autoswitch 480 
PARADISE VGA+ 8 Bit ... 
PARADISE VGA+ 16 Bit . 
PARADISE Professional . 
VIDEO 7 VEGA VGA ... 
VIDEO 7 VEGA DELUXE . 2 
ORCHID Pro Designer VGA. ...... 
ORCHID Designer VGA 800 
ATI EGA Wonder 800 ...... 

























PLOTTERS 





SCANNERS 


CALCOMP 25160 Digitizer... $849. 
CHINON O0S-3000 Scanner. 569. 
COMPLETE PC Handscannar.. 159. 
HOUSTON OMP 41, 42, 52, S1CALL. 
HOUSTON OMP 52MP, 62MP CALL. 


H.P. Scanjet wiintarface 1455. 
LOGITECH Scanman..... -CALL. 
MICROTEK MSF 300G. - 2850. 


MICROTEK MSF 300CFiatbed . 1350. 
PANASONIC RS 505 Flalbed.. 995. 
PANASONIC RS 506 Flatbed . 1259. 
ROLAND OXY 885 OXY980.. CALL. 
SUMMASKETCH 12x12 379. 
SUMMASKETCH 12x18 





$35. 

95. 

a0. 

Mouse w/Paint (Bus or Serial)... .95. 
MICROSOFT 

MOUSE w/Windows &Paint .... $144. 

MOUSEw/Paint & Manus ....... 107. 

MOUSE wiEasycad 0... 124, 
MODEMS 

ACCESSTM 2400 Internal...... $99. 








ACCESSTM 2400 External. . 
HAYES 1200 External... 
HAYES 2008 Intamal w/Si . 
439, 







HAYES 2400 External ............. . 
HAYES 2400B Intamal w/Softwara439. 
US ROBOTICS HST 9600 ...... 625. 

CO-PROCESSORS/CHIPS 
INTEC 8087-1 00... . $215 
INTEL 8087-2-3 . CALL. 
INTEL 80267-8 ~ 239. 
INTEL 80287-10 . » 279. 
INTEL 80387-16, 20,25... CALL. 


ACCESSTM Memory Upgrades. CALL. 


P.O. BOX 386, MONTOURSVILLE, PA 17754 HOURS: MONDAY-FRIDAY 6:00 AM-9:00 PM SATURDAY 9:00 AM-5:00 PM 





(OMEGA 44MB 5%"... ...... CALL. 
IRWIN 2040 40MB INT-VAT . 469. 
MINISCRIBE 3650 40MB/Kil 377. 
MINISCRIBE 3675 60MS HO/Kil 430. 
MINISCRIBE 3085 70MB/16MS 642. 
MITSUBISHI 360K 5.25" HH 76. 


MITSUBISHI 720K 3.5" HH . 86. 
MITSUBISHI 1.2MB 5.25" HH.. 93. 
MITSUBISHI 1.44MB 3.5" HH. . 103. 
MOUNTAIN 40MB Ext./Powar XT 569. 
MOUNTAIN 40MB Ext/PS/2 Mdi30589. 
PLUS OEVELOP. Passport 20.. 499. 
PLUS DEVELOP. Passport 40. 606. 


PRIAM 1D130 130MB HO.. 1479. 
PRIAM 10230 230M8 HO... 1779. 
PRIAM 10330 330MB HO 1975. 
SEAGATE ST-225 20MB/Kit. 259. 


SEAGATE ST-251 40MB........ 349. 
SEAGATE ST-251-1 40MB/28MS. ..379. 
SEAGATE ST-4096 80MB/26MS 6285. 
SYSGEN Bridge File 32" Ext. Drv.235. 


HARD CARDS 


PLUS DEVELOP. Hard Card 20 $545. 
PLUS DEVELOP. Hard Card 40 .. 679. 
WESTERN DIGITAL Fite Card (30) 419. 


JOIN PC NETWORK FOR SERVICE, 


28 New “Net” Pricing. . .All Members 
[A Pay Prices Shown + Shipping. 


No Credit Card Surcharge on 


[Y 
[A 


Master Card or Visa. 


In-Stock Items. 


CIRCLES35 ON READER SERVICE CARD 


ma aay 


» a fa fo y ; 


Fast 24-Hour Shipping on all 


=LL NETWOF 


Complete Network System 
286/12MHz (2MB) File Server, 10MHz 
512K Workstations, Arcnet PC Terminals, 





Loaded Netware Ready to Turn On! 

4 User (40MB).. $5995. 
6 User (S0MB) ..... 8995. 
9 USER (80MB) ... 10,500, 


ACCESS 10MHz 512K Worksins.. 695. 


AOV. NETWARE 286 V 2.15... $1695. 
ELS 4 -User Software Lavell... 499. 
ELS 8 -User Software Levai ll. 939. 


SFT NETWARE 206 V.2.15....2995. 


INTERFACE CARDS 
ARCNET (8 Bit) PC/XT ... . 
ARCNET (16 Bil) 286/386 
ETHERNET 
G/ETHERNET AT .. 
MICROCHANNEL 
TIARA Lan boards 


* Novall Trainad & Authorized 
Sales & Support 


TERK 









is 
WYSE 50 Amber or Green ... 


WYSE 60 Amber. Green or BAW . 309. 
WYSE 60 Kayboard . ws 105, 
WYSE 65 Amber or Green ......... 389. 


MULTIFUNCTION CARDS 


AST 6Pack w/384K $239. 
AST Rampage AT w/512K - 399. 
AST Advantage Pramium w/512K426. 
INTEL Above Board 286 w/512K 410. 


INTEL InBoard 386 PC wiiIMB 599. 
ORCHID Tiny Turbo 286 229. 
ORCHIO Twin Turbo Xtra 299. 


ACCESSTM Multi VO XT of AT... .65. 


~ 
[K 
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Pa om = 


of a 


y 





SPECIAL! 
INTUIT 
Quicken 


ADOBE lilustrator wWindows $428. 
ALOUS Pagemaker 30 . 479. 
ASHTON TATE OBase IV 453. 
ASHTON TATE Muiltimate Adv II 289. 
BORLAND Turbo C w/Debuggar 99. 
BORLAND Turbo Pascal 99. 
BORLAND Quattro . 159. 
BRODERBUNO Whare USA 26. 
BROOERBUNO Where World . 25. 
BROOERBUND Printshop 37. 
BROOERBUNO Bank St Writers 47. 
CENTRAL POINT PC Tools Delx 42. 


RE 





$2980 


OAC Easy Accounting 3.0 ~ $9. 
FIFTH GENERATION Fastback + 99. 
FUNK SOFTWARE Aliways 85. 
FUNK SOFTWARE Sideways. 42. 
LOTUS Lolus 1-2:3 ... 299. 
LOTUS Symphony .. 445. 
MECA Managing Your Monay = 119. 
MICRORIM Carbon Copy Plus. .114. 


MICROSOFT Fight Simulator. 35 


MICROSOFT Word 50 .. CALL. 
MICROSOFT Excel 20 ..... 315. 
MICROSOFT Works : 99. 
MICROSOFT Windows 286 68. 
PEACHTREE Business Acct Il 162. 
PETER NORTON Utities Adv . 77. 
PFS First Choice. . ane 98. 
PFS Professional Wnte 119. 
PFS Harvard Graphics 259. 


WOROPERFECT WordperttS 0 225. 
WOROPERFECT Network 5.0 ... 339. 
XEROX Ventura Publisher... 485. 


~AW 
BA 


BROTHER FX-150 $949 
PANAFAX UF-140......... 709. 
PANAFAX UF-150 . 1039 
PANAFAX UF-620... 2559 
SHARP FO220............ 699. 
SHARP FO330 + 1299. 
MURATA M1200 609. 


SELECTION & PRICE. 


' All Products on Display at 
Our Warehouse Showroom. 


Free Technical Suppori Before 
and After the Sale. 


Qualified Sales Representatives 
Standing by to Serve You. 





.» CORPORATE OFFICE: 


717) 327-9575 


FAX (717) 327-1217 
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CONFIG.C 


nighLite(aRoweN)s # highlight current Lins Viowrtcharstr(divider, cpl, lpp, #, 0)5 // display horizontal divider 
viowrtcharstrieng, cpl, lpptl, @, @); // display sepyrlght sessege 


fe froecong): #f give back beap memory 
Displey line *l° on the serena on the specified roe *y". free (divider), 
os 


void showllas{int 1, int y} 
Side of displey the highlight on the °current iiss 
char buff(256)) df acratech buffer eecerding to the ergument "mode": 
e1 = remove the highlight fros the currect llas 
eprlotf(beff, format), 142, 1n{1)(@), 1m(1}(2)92 SAOWSE = highlight the ectire current line 
ViewrtCharstratt (buff, min(etrlen(buff}, cpl), y, 8, énormattr, 8)) EDUAME © highlight the name finld of the current line 
? j @pvaL © highlight the valoe etring finld of the current line 
* 


weid highllta(int mode) 
1 


if(tetin e= #; return) ft Af empty file, do nothing 
Vieasrollup(lpp+2, @, lpp+2, opl-1, 1, Sroracell, 8)) 


viowrtcharstr(meg, strlan(eng), lpp+2, max(l, (cpl-etrlan(eng))/2), @)3 ¢/ remove current highlight 
Viowrtmattr((char far ¢) énormattr, epl, cury, FOCOL, 8)) 


/* Dieplay etetus cr beip message centered on last line of eareen */ 


void showststus(char °meg) 
t 





switch (mode) 

Dlaplsy proapt, accept ¥/y/u/a keys only t 

Return TRUE {%) of FALSE (By; to caller oase Os #/ highilght entire line 
VlowrtNAttr( {cher far ¢) Sresettr, cpl, cury, FOCOL, 9); 
break) 

enk(ehar mag! 

: : cape 1: // highlight name fleid 
char ¢, PCG8), *a3 // seretch vaclables & ptre Viowrtmattr( (cher far ©) érevattr, 12, cury, Ylcob, 8)3 
let 4 = cply // length of line te seve break) 


q © malloc(epl+i)) df allceeta some beep epace ace 2: 4f highlight velea field 

* 
Vioneadcherstr(g, 61, lpp+2, 0, 8)2 // eave current states Lica Lisette (oder far *) érevattr, cpl-F2CoL, cory, F2COL, 8)3 
aly «Or ff and make it AscIre > are 


eprinté(p, “ter (¥/M)%, meg)s 1/ format the prompt , 
do /* Pealtion the blinking (herdware) cursor ¢/ 


blips Jf waka up the seer vold eatcerpos(int e, int y) 
showatatoe(p)? Hf diepley prougt 
RbdcharIn(skbdinfo, WAIT, 917 74 get key fros user , ViosetcurPosty, x, 9)) 
© = toupper (kbdinfc.charcode)) 
} Mhdle((e be '¥*} EE (ce 20 °BT))s é/f retry if not yor fe mide ex 2 ‘dnd sav eureec6: 
showstatae(9)) // rastore orlgine] statue ilse Spee ee carmen, otek 
fres(g)s ¢/ give beck heap apace 


> Fetara(e a= °¥4)7 // veoult im TRUE ar FALSE void ypecint , 


t 

curinfo.sttr = ((mode |= EOVAL) ? VISIBLE 1 NIDORW }; 
/¢ Bulld mlecellenecus formatting and help strings */ carinfo.stert © (inefleg 7 & 1 cetart); 
void sekestrings (void) ; Viosetcurtype(scuringo, @)3 





aprintf(formatl, 4? built format for dlrectlves te 
ceuedd se WOd.tde tc 80-00. tde", jie a eee eleés’ the see geo tanita ‘ a 
vean, 4/ qeepbice divider character and place cureor in the home posltion (upper inft corner) 
F2COL-F1coL-3, F2C0L-Ficot-2, 7/ width of macend colume oye 
V—AR, 4? grephice divider charectar 
Opl-F2C0L, cpl-F2C0L) + // width of third column vous sle(void) 
sprintf (format2, df built forest for fllename Vioserellop(é, ol, -1, -1, snermell, 8)? 
“te t6td.tder, ## and copyright line curlofs.attr © VISIBLE; 
copyrl; curlnfo.etart © estarts 
epl - etrlen(copyright; = 2, Viosstcurtype(scuriofc, 8)) 
opl = strleo(copyrlght) = 2) setcurpos(&, 3) 


) 
eprintf(helpstrl,"tc tc te te", #/ build help string for 
UPARROW, DUARROW, df browse mode #* Clear screen, displey srror sesssge, asit wlth non-ssre return code °/ 
"<PgUp> <Fgbn> <liome> <End>*, 
cadd Change Delete Insert Revert exit <Zea>"}) void erreelt(char *ps 


t 
intf (helpstr2, "te to te” // build help string for olen 
ey arcane B : ff name atring editing fprintf(stderr, *\nCOWFIG.ExE (tej: te\o°, iname, Pp)? 
"<Teh> <Enter> <Eec>*}s wolt(lys 


) 
eprintf(helpstr3,"te ta te tan, 4/ walld help string for 
LTARROW, RTARROW, #/ welee atring editing /* Make © mildly obnoxious error beep */ 
“<lome> <End> <Ice> <Del> <Hacbep> <Ctrl-End>", 
*<ehlft-yab> <Enter> <Rec>* 4) vg bllp¢veid) 
, 


void signoniveid) 
4 


Dosheep( 86 





cher *eeg © aplloc(cpl)) df allocate beep memory /* Make @ moderately obnoxious erres beep °/ 
char edivider « eelloc(cpl)s Seid’ utapeesiay 
memset (divider, MBAR, cpl)? // bolid horizontal divider ‘ 

eprintfiseg, format2, iname)) 71 balsa copyelght sersage ; Dosnesp( 440,180): 








confirmation and then discards all changes HOW CONFIG.EXE WORKS The main() routine of the CONFIG pro- 
made during the session, so that the file ©The CONFIG.EXE program is written in gram is rather short. After obtaining and 
you began with remains unchanged. TheX Microsoft C, Version 5.1. The logic ofthe saving information about the screen di- 
command also prompts you for confirma- program is straightforward, and the bulk of | mensions and cursor characteristics, the 
tion, renames the original file with the ex- _ the code is devoted to a painstaking decod- _ name of the file to be edited is either ob- 
tension .BAK, and writes the edited textas ing of keys and maintenance of the screen _ tained from the command tail or construct- 
the updated file. display. ed using the boot drive identifier obtained 
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The programs published in PC 
Magazine are availahle by modem 
from PC MagNet. 

To download CONFIG.EXE, 


MENT NUMBER prompt. 

You don't have to be a member 
of CompuServe to access PC Mag- 
Net. It costs $12.50 an hour for 
1,200/2,400-bps service and $6 for 
300-bps, vis MasterCard, VISA, or 
American Express. These pro- 
grams can be copied but are copy- 
righted and are made available 
only for noncommercial use. You 
may make copies for others as long 
as no charge is involved, but mak- 
ing copies forany commercial pur- 
pose is prohibited. 


Photocopy this page. “Trim and 
hole-punch the copy and add it to 





Command 











however, CONFIG.EXE becomes a normal editor, with insert and 
overstrike modes toggled by the Ins key. Character deletions are 
made with the Del key, and Ctrl-End deletes to the end of the 
line. In insert mode, the Backspace key deletes the character 
under the cursor, but in overstrike mode, it replaces the character 
with a blank. Cursor motion within a line is made with the Left 
Arrow, Right Arrow, Home, and End keys. Press Enter to accept, 
or Escape to discard, changes made to a line and return to browse 
mode. 


Note: CONFIG.EXE and its source-code file, CONFIG.C 
(written in Microsoft C, Version 5.1), may be downloaded from 
PC MagNet. The CONFIG.C source file printed with the article is 
a shortened form that omits on-line help and syntax checking for 
each directive. 


| 
| 
| 
| 
| 
log on to PC MagNet. Enter GO| Ray Duncan _ , September 12, 1989 (Utilities) 
UTILITIES or choose PC MAGA- | 
- re, aceite. | Purpose: A full-screen editor for inspecting and modifying the directives 
. 5 tained in an OS/2 CONFIG.SYS file. 
DOWNLOAD fromthcnext.Enter | be 
the filename. then select the file — | 
. Format: CONFIG [pathname] 
trom those presented. Answer (Y) | 
ee aes < enn | Remarks: The optional pathname parameter may be specified if the OS/2 
t ‘ ae ,. CONFIG.SYS file is located somewhere other than the root 
ransfer protocols. Choosea proto- | : 5 st ee pea 
colonic downisndihe file directory of the boot drive. CONFIG.EXE will exit if the file is 
To join PC MagNet eer your not found or if its read-only attribute is set. 
Reet ermcon oo ail ss | Entry into and departure from CONFIG.EXE are always made 
data bits ever ari | isopibit | from its browse mode. When exiting, pressing Esc discards any 
3 ve Labo P : changes made during the session; pressing X (eXit) saves a 
and full duplex. You can use any of | : : 
7 ete modified CONFIG.SYS file and renames the previous 
more than 300 local access phone é : : 
numbers, including: Boston, (617) | CONFIG.SYS to a BAK extension. Confirming prompts are used 
vag ae ith all crucial actions. 
542-1796; New York, (212) 422- | uu i 
8820: Chicago, (312) 693-0330; ee ee gaa A ‘ 
. re oe * ‘4 ee ae ae | In browse mode, the entire line is highlighted in reverse video, 
fi ease ie. | and movement through the CONFIG.SYS file is made with the 
ind the number nearest your dial- 
4 2 | Up Arrow, Down Arrow, PgUp, PgDn, Home, and End keys. 
ing exchange after you have sub- : F nelene : x 
scribed, or for 2,400-bps service | Pressing D will delete an entire line, and pressing R will restore 
Ae. ; + r it in browse mode. 
connect with PC MagNet and type | : i 
= Laut eg a, | Edit mode is entered by pressing either A (Add line at end of 
rind ates thelUinited Rates. an | file), C (Change current line), or I (Insert line before current 
(614) 457-8650. . | line). In edit mode, either the name field or the value field is 
When ati Ponce with PC highlighted and available for modification. In the directive 
ey | PRIORITY=DYNAMIC, for example, PRIORITY is the name 
MagNet. press Ctrl-C. At the : : 
HOST NAME prompt, enter CIS | and DYNAMIC is the value. The Tab key and the Shift-Tab 
At th © USER sia Torin ae | combination toggle between the two fields. 
~ ss 
fe gen ao oe | During editing of the nanie field, the Up Arrow and Down Arrow 
at the PASSWORD prompt and alates setae: 
Z10D8915 at the ENTER AGREE- | keys cycle through an alphabetical listing of all valid directives. 
4 | * No other entries can be made in this field. In the value field, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


your manual. 
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The Most 
Portable py 
Now Has the 
Most 
Accessories. 
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Tie Ninja-12 and the 
new Ninja-1240 laptops 
have all the power of a 
desktop with an 80286-12 
CPU, 20 or 40mb hard disks, 
a 1.44mb 3-1/2" floppy 
drive and the “‘. .. very 
high-contrast screen... 
that rivals the Compaq 
SLT/286 .. .” according 
to PC Magazine July ’89. 
Now it comes with TOP 
BRASS Executive Organizer 
and optionally a 5-1/4” ext. 
floppy, 2 2400 baud modem, 
either 101 key or numeric 
ext. keypads, extra battery 
packs and AC adapters, and 
a padded case to get your 
Ninja in fighting shape. 


Call your Mitsuba Dealer 
for details, 


Or Call 
1(800)648-7822 


Mitsuba 
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from the global information segment. The 
procedure makestrings() is called to build 
formatting strings (based on the screen’s 
width) that will be used by the rest of the 
program. Next, the signon() procedure is 
called to show the program name and the 
edited filename, followed by readfile(), 
which brings the file that is to be edited 
into memory. 

The work of the readfile() routine is 
somewhat more complex than you might 
expect. I decided to parse each CON- 
FIG.SYS line into its name and value por- 
tions when the file was read in originally 
rather than each time a line was displayed 
or edited. This procedure ensures that the 
parsing overhead occurs only once. (Italso 
hides the time needed for parsing inside the 
overall time it takes to fetch the file from 
disk and to perform all of the other initial- 
ization required by the program and ex- 
pected by the user!) 

After breaking each line apart at the 
first equals sign (=) or blank delimiter, 
readline() copies the individual pieces into 
memory that it allocates from the heap. 
Readline() also builds an array named In{], 
which holds pointers to the pairs of heap 
objects representing each line of text. This 
array is the fundamental data structure re- 
lied on by all of the other routines in the 


program. 

After the file has been successfully 
read, main() calls the major procedure 
editfile() to process the user’s keystrokes. 
Editfile() consists largely of an endless 
loop that reads a key and then either dis- 
patches an appropriate subroutine with a 
switch{} control structure or complains 
with a beep if the key is not recognized in 
the current mode. Editfile() returns a 
TRUE or FALSE flag to main() indicating 
whether or not the file should be written. 
This flag is, of course, dependent on 
whether the user entered an Esc or an X 
command to leave browse mode. 

Writefile() is the last major routine 
called by main(). It creates a temporary file 
to receive the output, then scans through 
the In[] array, retrieving the name and val- 
ue for each line, inserting a blank or = be- 
tween them as appropriate, and writing the 
reconstructed line out to disk. If the entire 
file is successfully written, writefile() de- 
letes any preexisting .BAK file, renames 
the input (original) file with a .BAK exten- 
sion, and finally renames the output file 
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that contains the edited text with the origi- 
nal file’s name. 

Of the remaining routines, the most in- 
teresting are those called by editfile() to 
perform the actual editing: addline(), in- 
sertline(), newline(), deleteline(), and 
changeline(). Of this group, changeline() 
is the most complex, since it must decode 
editing keys, maintain the heap, and up- 
date the display properly as modifications 
are made. It must even provide for scroll- 
ing the value field of a directive horizontal- 
ly if the field won’t all fit on the screen at 
once. Changeline() delegates some of its 
hard work to the routines changename() 
and changeval(), whose functions are ob- 
vious from their names. 

For the most part, the rest of the proce- 
dures in CONFIG.C—lineup(), line- 
down(), pageup(), pagedown(), and so 
on—are necessary but somewhat tedious 
exercises in bookkeeping for the current 
line, screen contents, and cursor position. 
Their operation is clearly documented in 
the source code and needs no further dis- 
cussion. 

As you look through the CONFIG.C 
source code, you’ll probably notice that it 
contains very little that distinguishes it as 
an OS/2 program. There is no explicit use 
of threads, child processes, or interprocess 
communications facilities, and the stan- 
dard C functions for file access and memo- 
ry management are employed throughout 
the CONFIG.C source code. 

CONFIG.EXE does, however, make 
extensive use of the kemel’s VIO subsys- 
tem, which also demonstrates how simple 
it is to make OS/2 calls directly from a 
high-level language. Such kernel func- 
tions as VioWrtCharStr, VioWrtNAttr, 
VioSetCurPos, VioScrollUp, and Vio- 
ReadCharStr are used to obtain screen 
throughput far superior to what could be 
achieved using the C runtime library as an 
intermediary. 

That, at least, is the case for the version 
of CONFIG.C printed here—the lean, 
mean version with minimal syntax check- 
ing. If you download CONFIG.C or CON- 
FIG.EXE from PC MagNet, you'll get the 
“‘long’’ variant—a much more elaborate 
version of the utility that has on-line help 
for each directive and uses multiple 
threads to exhaustively check the syntax of 
each directive ‘‘in the background.”’ As I 
said at the outset, modems are really be- 
coming a necessity. a 


Ray Duncan is a contributing editor of PC 
Magazine. 
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MONITORS HARO CAROS COMPUTERS | 
Monochroma Plus Hardeard 20 MB $529 
Hyundai Amber wititt $79 Plus Katdcard 40 MB 669 $689 ANY U N DAI 
fh im 
ao 98 MICE/SCANNERS Node! 40 2599 ner-tleTe 
Hyundai 24g Complete Hand Scanner 400 $143 ape 
Magnavox8762RGB 255 Hl 199 Pro Turbo 88 739 | This compact, 
EGA Loar qeenen 2 79° Pro Turbo 266 wi5'2 1209 affordable PC XT offers \ 
Hyundar gay LomtechScanmanHiRes 178 proto 286 1MB 1819. | Sead & flexibility and | | 
phiagnevexCM90S3— 370 pc Mouse il w/Pant 7 SOSHRENE 2729 | includes ELECTRIC 
Imtec 385 CO-PROCESSOR VIOEO BOAROS DESK & KEYWORKS. —aI 4 
NEC Multisync 2A 619 INTEL ASTVGA Plus $349 a 
Seiko 1430 $99 99087 s153 A! EGA Wonder 800 229 = 
Multisyne 0287-8 ‘1g ATINGAWonder 319 -ayYava 
Mitsubishi Qiamondscan 499 9987.10 959 Everex Viewpoint 256K 249 pian wt 
NEC Multtsync 3D 679 anger. 6 gag Orchid Desigr 
Princeton Ultra 16 3 80387 439 pe d Pro D 
ACCESSORIES 808 139 a wees tOl-key keyboard 
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Emerson Surge Protector 69 — Sysgentor PS2 Catt t SiGe ons eae. a 
r 4 araphic Solution Calendar 
Keytronics K8 301 99 SV" 360K $79 : Seer 
Logical Connection 256K 469 1 44MB 109 PAINTERS inctuded MS-DOS 3.3, GW-BASIC 
Mach Ill Joystick 30 20K gg NEC MDAMGA/CGA) Other XT & AT modets 
Masterpiece % BOARDS P5200 $519 360 KB Drive at similar savings 
P5300 669 
TS0WattPower SuppY 99 act ampage 286+, S12 $489 DKIDATA MODEMS HARO ORIVES 
LAPTOP AST Sixpac Pius w64K .. 129 KI 182 Turbo. 236 DFIINT 2... . $89 Bernoulh8120x $1049 
COMPUTERS ATIWonderVGA =... 433 DKt 320... 349 Everex300/1200. ... 69 Bernoulli Carts In Stock 
ToshibaT-1000... .. $699 CopyliPCDeluxeBoard... 109 OKI 321 . 479° Everex 2400 MNP INT 159 Core Hard Drives Call 
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Intel Above 286, Pus wiS12K 419 1191-1 2490 2400E .... 335 SeagateST125w/Cont . ..319 
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Summa Graphics 12 x 12 ...349 WDControllers . -. Call NXt000Color. 229 «© Sportstar 2400 INT . .. 145 SeagataST 4096 . 585 
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Microsoft Excel . 224 EasyCad2 05 ....... -119 Total Harvard Manager 3. Battery Watch 26 Dac Easy Acct, Ver30 . 3 
Quattro... . _.159 Generic Cad Level3 ... 159 Copy Il PC 23° DacEasyLight  ... 42 
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Adobe tiustratorWindow. $409 Microsoft WordSO .... 225 DirectAccess ... 49 PeachtreeW/PDO ... ... 220 
OATA BASE BitstreamFonts . . 119ea. Multimate Advantage It. 285 DiskManager. 59 Durcken.. 30 
MANAGERS Pagemaker Ver 30... agg PFS OfficeWriter 245 Disk Technician Advanced. . 108 
Clarion Personal Developer $05 PFS FrstPubiser2.0... 73 Rohit Se ee 00s 
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After intense research, 3M finds yet another 
way to improve the formatted data cartridge tape. 


How can you improve ona product _ participating 3M dealers will be passing So take advantage of our formatted 
that offers you twelve patents and _ savings on formatted data cartridge _data cartridge tape sale today. And we'll 






performance that doesn’t quit? tapes on to you. That means you'll be continue to make more 
Put it on sale. able to save time, money, and up to —; improvements 
During August and September 134 Mbytes of valuable information. for tomorrow. 
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Everyone knows that graphics mode is sig- 
nificantly slower than character mode. 
Programs running in character mode can 
snap to the screen almost instantly, espe- 
cially if they write directly to video memo- 
ry or use a fast character mode interface 
such as the OS/2 Vio functions. We’ve all 
grown accustomed to this snap, and it’s 
what we miss most when moving to a 
graphics environment. 

The reason for the speed of character 
mode is no mystery: updating an entire 25- 
line by 80-column display requires writing 
only 4,000 bytes (2 bytes for each charac- 
ter) into video memory. But a 16-color 
640- by 480-pixel display such as the VGA 
requires 153,600 bytes to update the whole 
screen, That’s quite a difference. 

For at least some people, the perfor- 
mance degradation inherent in graphics re- 
mains the single most significant objection 
to a graphical user interface. True, most 
new video adapters in the next decade will 
feature some sort of coprocessing or hard- 
ware-assisted drawing. That will certainly 
help—then. 

But until graphics mode becomes per- 
ceptually as fast as character mode, pro- 
grammers working in an environment such 
as the OS/2 Presentation Manager have 
their work cut out for them. Program ac- 
ceptance requires that you spend some 
time optimizing your Presentation Manag- 
er code for good video response. 

This is one of the subjects we'll explore 
as we look at PMASC, a Presentation 
Manager version of Jeff Prosise’s ASC 
program (PC Magazine, March 10, 1987). 
PMASC displays a scrollable ASCII (or 
EBCDIC) table in a window. Since the 
Presentation Manager supports 11 ASCII 
and EBCDIC codepages, PMASC lets you 
pick the codepage you want to view. 

Figure I shows several copies of 
PMASC running under the OS/2 Presenta- 
tion Manager, each with a different code- 
page selected. The two on the left are dis- 
playing ASCII codepages; the one on the 
right shows an EBCDIC codepage. (If you 
downloaded last issue's files from PC 


Graphics-based 
programs lag behind 


those running in 


character mode. A look 
at the C source code of 
PMASC reveais how 
you can optimize 
Presentation Manager 
programs to improve 
video response time. 





MagNet, you’ll notice that the current 
PMASC window looks a little different 
from the earlier version. I made an en- 
hancement to display the current selected 
codepage at the top of the window.) 

Last time we looked at the ancillary 





files you use to create PMASC.EXE. In 
this column, we’ll examine the most im- 
portant file: PMASC.C, the C source code 
listing. 


HABIT FORMING 

Programmers who work in a character- 
mode environment like DOS often devel- 
op habits they should not carry over to their 
work in a graphical environment. Since 
character mode is so fast, programmers 
sometimes update the entire screen (or a 
pop-up window on the screen) if only one 
character changes. This is usually the easi- 
est approach, for the programmer can ig- 
nore all the special cases of how the dis- 
play may change. 

Updating an entire window is usually 
the easiest approach when programming 
for the Presentation Manager, too. But in 
graphics mode, the performance degrada- 
tion is considerable. Thus, you must take a 
more careful approach to updating the win- 
dow and update only what is necessary. 
This usually makes the painting code in 
your programs longer and more complex, 
of course, but the results are definitely 
worth the extra effort. 

I won’t try to tell you that even the cur- 
rent PMASC screen updating logic is as 
fast as it could be. But it’s sure a lot faster 
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than it was in the first version I wrote! As 
we look at the program together, I'll dis- 
cuss how | originally wrote it and what 
changes I made to improve it. 


PROGRAM INITIALIZATION 
The PMASC.C file is shown in Figure 2. 
The main function is fairly normal. You'll 
notice that the FCF (frame creation flag) 
identifiers include FCF_ICON and 
FCF_MENU, indicating that the program 
has an icon and menu stored as resources 
in the PMASC.EXE program. The 
FCF_VERTSCROLL identifier indicates 
that a vertical scrollbar window should be 
created to the right of the client window. 
ClientWndProc is the window proce- 


PMASC.C 


Sinclude <atring.b> 
+ spaseo,h” 


MAESULT EXPHUTRY ClientwadProc (iwp, USHORT, MPARAM, WPARAM) 5 
MRESULT EXPENTRY eae = pe fe NPARAM, cams." by 


fut main’ (void) 
static CHAR ezClinetCleee({) = “PNasc* 
static ULomg flrramerlegs = ral sree 
. rer mer 
For_rcow 
ae 
' 
\ ¢, bundchient. 5 
mag 
bab © winroitielize (8) 3' 
bog © WinCresteneqQqueue (hab, 6) 7 


dure that processes all messages to the cli- 
ent window. During the WM_CREATE 
message, PMASC performs a variety of 
initialization jobs. You'll recall from the 
last issue that PMASC can display an AS- 
CII (or EBCDIC) character set using any 
of GPI’s 11 codepages. Using GpiQuery- 
Cp, PMASC obtains the default codepage 
ID number and stores it in usDefCode- 
Page. (In most cases, this default codepage 
ID will be 850). The ID is also stored in the 
variable usSelCodePage, which will be 
used later to store the codepage ID the user 
has selected from the menu. 

PMASC then uses GpiQueryFontMe- 
trics to obtain some of the text dimensions 
(average character width, the vertical line 
spacing, and the depth of the descenders) 
of the default system font. These are used 
later to calculate PMASC’s window size 
and to draw text in the window. PMASC 


UE yy), 
ASCII (and ESCOYC) Table for o8/2 Presentation a 2 
o Sey i959, Sif Communications Co. 
Magazine * * charles Petsold, March 1589 


— 


pees d 


then obtains window handles to its scroll- 
bar and menu windows and initializes 
these windows. 

The scrollbar is used to scroll the ASCII 
table within the window. At any one time 
the window displays 32 codes (in both dec- 
imal and hexadecimal) and the characters 
corresponding to these codes. When the 
scrollbar slider is at the top of the scrollbar, 
the window should show codes 0 through 
31. When the slider is moved to the bottom 
of the scrollbar, it should show codes 224 
through 255. 

Thus, the scrollbar should have 225 
possible positions, numbered 0 through 
224, corresponding to the code in the up- 
per-left comer of the window. The first 
WinSendMsg call during WM_CREATE 
sends an SBM_SETSCROLLBAR mes- 
sage to the scrollbar. This message tells the 
scrollbar window to set the range to 0 


‘ habe Sa esdefCedePege © Gpiquerycp (bps) 7 
Be % ; oi ustelCoderege = usbefcoderage 7 


Hegre og 


Uf O08 text dimensions 3 ects 
ey | G@piqueryrontnetrice (hpe, (L0wG} eizecf fm, cfm) 7 
: idth ¢ 


eoxchar = (SSORT) fm. laveCharw. 


cychar = (SS0RT) tm. LnaxBavelineExt oo a. 
eydesc = (SNORT) fm. lHaxDescender 7 ‘ 
Winneleasers (hpe) 7 


4? Get handlee of ecrall bar and eenu windows 


ee 1 sab scroll bar renga” 2 [see 
windendneg ipwadsoreliy oan 
ror_sxzwecrrow 
FCF_VERTSCROLL 
Pce_SASKLIs? 5 


bwndFrame = Wingque: 
towndécroll = SinMindowFromiD (InmdFrame, FID_VERTSCROLL) 7 
bendMenu © WinKindowFrealD Bs FID EMU) 5 


cyWindow {hwnd, QW_PAREWT, FALSS} { 


‘ we 
Styl 


{_SETSCROLLBAR, 
WvrRoNEROR (0), MPFRONIS BORE 5 2200) ¢ 


" re ey ee 


ingonanag thendneau, H4_SLTITEMATTR, 


MPFROMZSRORT oan CRECKED, MTA 


MPFRONZSRORT | (ueselcodePage, TRUE). 
\_CRECKED)) 3 


J7 calculate olient vindow eize and position “~~ 
Yr 


WinRegieterclase (hab, exclientcluse, Clientwndrroc, 64, #) 1 


dnndFreme © WinCreatestdwindow (iD. 


) DESETOP, ws_VIsIMLZ, | 


sf leraneFlags, exclientClass, WULL, 


SL, HULL, ID_RESOURCE, ‘shundCLient) 3 


while (Windetheg (hab, squsg, ee @, 0)) _ 
‘winDiepatchig (hab, sqneg 


smeevur EXPERT clintmarrod! (MND honed, UONORT mag, APARAM opt, MEARIA =p?) 


stati CHAR  *nutlesding,) = ‘{ 

echuext ) = “OL23450709ADCDEF" 5 
static wp  bwodrrane, hyndiens, bvedserel, 
static AECTL” 
etatia SNORT oeruian tucher, cyCher, cybesc 
static USRORF watefCodePsge, usselcodePage 5 
CHAR peek é 


» POINTE mm aptitext (sare0% court). 1 t. 


zoltnvalid 3 
aes 


= '{ “Dec*, *nex", "Char* 5, 


je stdneped, eline, ecal, emus; ty. 9.¢ 


mlagep) > Hel 


Cypcttou 9.1006 eycher 7 


og : “17 set frame vindow position and size 


WinceleFrameRect (hwmdiFrame, irel, FALSE) ; 
ae (hendrrame, NULL, 


_ (SHORT) rel.xteft, (SNORT) rel. yaotten, 


‘{qSWORT) {rol.xRight - rcl.steft}, 
(snort) (rel.yTop - rel.yBottes}, “ 
auP_MOVE | Swr_size | sw? ait, A 


44 moungte of tte (thon Mending) 
wol.mteft! 6s: or 


rel.ysottoa = 07 ! 


rel.wmight = 38 
Fel.ytop = 18 


return 6 7 


© onchar 
* eychar 
dha 5s 


VacROLL: 
_ switch (SHORTZPRCHMP (mp2) ) 


Lisa ewlamnbreee sal «eo. 


ease BB LINEUP: 
Porat > 6) 


*  ieserelidteden: (hood, 6, <@ychar, Stel, srcl, 
WULL, BULL, GW_IBVALIDATERGM) 





Figure 2: The PMASC.C source code listing. If you don’thave the Microsoft C compiler, Version 5.1 or later, the executable PMASC.EXE can be 
downloaded from PC MagNet (see the sidebar “CONFIG by Modem” in the Utilities section). 
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} | ff Display codepage name 
break ; 





if (sLine == <2) 
ogee 88_LINEDOWN: 
if (eS8croll < 224) 






Gpisetcolor (hps, CLR_RED) ; 
{ 
eScroll++ ; 








Winsendmeg (hwndManu, MH_QUEZRYITEMTEXT, 
Wioscrollwindow (hwnd, @, cycher, ércl, trcl, RPFROM2ZSHORT (usSelcodePage, 
NULL, NULL, SW_IMVALIDATERGH) ; (SHORT) sizeof (azS8uffer)}), 
a ezsuffer) ; 
break ; 
// Strip out °~’ character 
// Screll bar pege up cr down: Invalidste window 
for (1 © 6, j= @; azsuffer[j}) te “\@" 3) 
caee SB _PAGEUP: 






uffer{ie+) ie 
ezsuffer[j++} © ezsuffer[i-l} ; 


if (escroll > @) 








« 
sScroll = max (6, ascroll = 32) ; // Display centered text 
WinInvalidaterect (hwnd, ércl, PALSE) : 






} GpiqueryTextBox (hps, (LONG) strlsn (ezSuffer), 
breek ; azSuffer, TXTSOX_COUNT, eptiText) ; 







cease S38 PAGEDOWN: 







= ptl.x = (rcl.xRight - sptlText{TXTBOX_CDRCAT).x) / 2 ; 
if (eSeroll < 224) GpicharstringaAt (hps, éptl, (LONG) strien (szBSuffer), 
€ azSuffor) ; 
aScroll = min (224, sScroll + 32) ; ? 
WinInvelideterect (hwnd, 6rcl, PALSE} ; 
) // Diapley heeding 
break 3; 
else lf (stlne se ~1) 
case $8 SLIDERPOSITION: 


if (eScroll t= SHORTIFROMMP (mp2)) 





{ 

Gpiset¢olor (hps, CLR_SLUE) 3 
{ 

Scroll = SHORTIFROMMP (mp2) 3 












for (sCol = @ ; sCol < 6 ; scol+¢+) 
WinInvelidsteRnsct (hwnd, trcl, PALSE) ; rf 
) ptl.x = cxchar * (5 * sCol + (aCol > 2 2? 4: 2333 
breek ; 
Gpicherstringat (hps, éptl, 
defeult: (LONG) atrlen (azHeading|sCol % 3)), 
return @ 5 azNeediog{[acol & 3)) 3 
} 





WinsendMag (hwndscroll, SDM _GETPOS, 
MPPROKSHDRT (sScroll), NULL) 






return 6 ; 





{ 
Opisetcolor {hps, CLR SLACR) ; 











77 Reyboard measegea: Mimic scroll bar for (eCol = @ ; acol < 6 ; acol++) 


{ 
case WH_CHAR: ptl.x = cxChar * (5 * acol + {acol > 2 7 4 : 2})3 
aNum © sScroll + sLine + (acol > 2? 16 1: 0) ¢ 






awitch (CHARMSG(émsg)->vkey) | 


{ 
case VK_HOME: 


return WinSendNag (hwnd, WM_VSCROLL, NULL, 





//7 Decimal ASCII/EBCDIC code 







MPPROMZSRORT (0, GS_GLIDERPOSITION)) 7 ig Beane B32 ee 6) 
cas return Hineaene {hwnd, WM_VSCROLL, NULL, ezsuffer{(®) = (CHAR) (°0° + eHum/188) ; 
i MPPROM2SHDRT (224, S8_SLIDERPOSITION)) 3 seeutieria: Ee ae es : aa 5) 
default: (cHa 
return WinSendMeg (hwndScroll, meg, mpl, mp2) ; ezBuffer[3} = ‘\s° ; 


) 








// Mexadecimal ASCII/EBCDIC code 
7/ Menu meeseges: Tovoke “About” box or set new code page 


@lee if (sCol & 3 #= 1) 
cane WH COMMAND: 


{ 
if” (COMMANDHSG( émag)->cmd == TDM_AROUT) ezbuffer{é@) 2°" 5 
WinDlgSox [HWWD_DESKTDP, hwnd, AboutDlgrroc, ezBufferj1) = schRexjaNum >> 4] ; 
RULL, IDD_ABOUT, NULL) 3 azsuffer[2] © achHexjattum 6 15} ; 
else a azeuffer{3) © "\O" ; 


( 

WingendMsg (hwndManu, MM_SETITEMATTR, 
MPFROM2SNORT (usSelicodePege, TRUE), else 
MPFRORZSHDRT {RIA_CRECKED, 8)) 3 





// ASCIT/EBCDIC cherecter 





{ 
azSuffer[@} =e °° 3 


hpe = WincetFs (hwnd) ; ezguffer{1] © (CHAR) eNum ; 


GpisetCp (hpa, COMMANDMSG(émsg)->cmd) ; 








: ezBuffer[2] = “\" 3 
usselcodePage © Gplquerycp (hpe) : 

Gpisetcp (hps, uedefCoderege) ; Gpisetcp (hpe, uaselcodepage) ; 
WinReleasers (hpa) 7 





) 
WinSenduag (hwndMenu, HM_SETITEMATTR, 
MPFROMZSRORT {uaSelCcodePege, TRUE), 
MPPROMZSRORT (MIA_CHSCKED, MIA_CHSCKED)) 7 







GpicherStringaAt (hps, épti, 
{LONG) atrien [ezSuffer), ez8uffer) ; 





Gpisetcp (hpa, usdefcoderege) ; 
winInvalidateRect (hwnd, NULL, FALSE) ; ) 


} } 
retoro @ ; 







) 
WinEndPeict (hps) ; 


case WH_PAINT: reoturo @ 3 


hpe © WinBeginPaint (hwnd, NULL, érclInvalid) ; } 
Winrilinect (hpa, &rclinvelid, CLR_WHITE) ; | setaca WinDefWindowrroc (hwnd, msg, mpl, mp2) 7 
| 











/7 Oraw linea 1n window 


WRESULT EXPENTRY AboutDigProc (HWHD hwnd, USHORT mag, MPARAM mpl, MPARAM mp2) 
Gpigetcolor (hps, CLR_BLACR) 7 


{ 
switch (mag) 







ptl.x © rel.xpight / 2; ptl.y = @ 3; Gpinove (hpa, sptl) ; { 
ptl.y = rcl.yTop + cychar ; Gpitine (hpa, &ptl) ; oase en reo 
ptl.xn = 6; ptl.y © rcl.yTop ; GpiMove (hpa, sptl) 7 awitch (CDMMANDMSG(&=18g)->cmd) 
tl.x © rcl.xRight bine {hpsa, éptl) ; 
P ght 7 Gp. {hpa, éptl) ; age DID_DK: 
// Determine text line range within iovelid rectangle case DID CANCEL: 
u z 2 WinDiamieedig jhwnd, TRUE) 3 
otLineseg = (SRORT) (16 - (rcllovalld.yTop+cychar-1) / cychar) ; return 0 ; 
aLineEnd © (SHORT) (16 = rcliInvelid.yzottom / cyChar) 3 





) 
breek ; 








for (aLine = sLineBeg ; sLine < sLlnesnd ; sLine++) 






} 
{ Feturo WindefDlgrroc (hwnd, meg, mpi, mp2) ; 
ptl-y = (15 = saline) * cycher + cyDeac ; } 
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Only the new 44MB Bernoulli” bridges the 
operating system gap. To transfer files 
between PCs, PS/2s" and Macs, or 
between DOS, OS/2” and Finder; 
just transfer the cartridge. 
For iarge amounts of data, 
Bernoulli is easier 
and cheaper 
than a LAN. 


Get a handle on data transportabiiity. 
Only the 44MB Bernoulli Disk Cartridge 
takes 1000Gs of shock without data 
ioss—that's 6-8 times tougher than other 
removabies and the only one you can 
drop from a desk top and not iose data. 





Unlike fixed disks, removable 

Bernoulli Disk Cartridges can 
be iocked away for the ultimate 
security. And only Bernoulli 
automaticaliy checks and 
replaces marginal sectors to 
protect your data better than 
hard disks—fixed or removabie. 


WHAT DO YOU MAKE OF A 
THAT DOES MORE TH 


You make sure you see it. Because no mass storage system anywhere, 
made by anyone, does all the things the new 44MB Bernoulli does so 
well. Or so fast—with access in 22ms. Or so affordably—at as little as 


























The new 44MB Bernoulli makes other backup systems a 
waste of time. It’s 34 times faster than tape, and can back itself 
up in as little as 3 minutes. 


The new 44MB Bernoulli gives you 
the performance of a hard disk with 
an effective access time of 22ms, 
but never fills up. When one Disk 
Cartridge is full, there's another. 
And another. And... 


At $2.84 per megabyte, 

the new 44MB Bernoulli 
Disk Cartridges are a penny- 
pinching place to put data. 
They deliver up to 5 times 
more storage per dollar 
than any hard disk, and 
even more than floppies. 


MASS STORAGE SYSTEM 
N MASS STORAGE? 


1/5th the growth cost of other systems. And it’s from Iomega, the world’s number one remova- = ® 
ble mass storage company. So make time to call 1-800-342-8838 and find out about it. Because [*- VEGA 
no matter what your mass storage problems, the new 44MB Bernoulli makes an ideal solution. —_ Neverending storage solutions. 





Bernoulh ts a trademark, and Bernouth Box Il 1s a registered trademark of lomega PS/2 is a trademark of IBM 
OS/2 ts a trademark of Microsoft Finder is a trademark of Apple Computer, inc 
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through 224 and the initial position of the 
scrollbar to 0 (the top). 

PMASC’s menu allows the user to se- 
lect the codepage of the character set to be 
displayed in the window. A check mark 
next to the item indicates the currently 
selected codepage. The second Win- 
SendMsg call during WM_CREATE 
sends an MM_SETITEMATTR message 
to the program’s menu to set this check 
mark. 

When defining PMASC’s menu in the 
PMASC.RC resource script file last time, I 
used the codepage ID numbers themselves 
for the menu ID numbers in the menu list 
of available codepages. This simplifies the 
menu checkmarking logic in PMASC be- 
cause PMASC can use the codepage ID di- 
rectly when it tells the menu window 
which item should have the check mark. 

Next, PMASC calculates the size and 
initial position of its client window. The 
window is positioned in the center of the 
screen, and it has a height of 18 character 
heights and a width of 36 average character 
widths. The height is obvious because 
there are 18 lines of text in the window. 
The width of 36 average character widths 
was determined by experimentation. 

After calling WinSetWindowPos to set 
the window position and size, PMASC 
then initializes the fields of rc1 (aR ECTL 
rectangle structure) to contain the coordi- 
nates of the ASCII table without the two 
heading lines. As we’ll see shortly, this is 
used when scrolling the window. 


SCROLLBAR MESSAGE PROCESSING 
When you use the mouse to click on 
PMASC’s scrollbar (or when you drag the 
scrollbar slider with the mouse), the scroll- 
bar window notifies the client window by 
sending it WM_VSCROLL messages. 
These messages are processed within 
ClientWndProc. The mp2 message param- 
eter contains a code that indicates the ac- 
tion has been performed. You use identifi- 
ers defined in PMWIN.H beginning with 
the prefix SB (‘“‘scrollbar’’) to determine 
what this action was. 

Most commonly, a program that con- 
tains a scrollbar processes five of these ac- 
tion identifiers. Specifically, SB_LLINEUP 
and SB_LINEDOWN indicate mouse 
clicks on the top and bottom arrows of the 
scrollbar. The SB_PAGEUP and 
SB_PAGEDOWN identifiers indicate 
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mouse clicks on the slider track area, 
above and below the slider. The 
SB_SLIDERPOSITION identifier signi- 
fies that you’ve dragged the slider with the 
mouse. 

A program usually responds to scroll- 
bar messages by setting the new position of 
the scrollbar (this involves sending the 
scrollbar an SBM_SETPOS message) and 
invalidating all or part of the client win- 
dow. Invalidating the window causes a 
WML_PAINT message to be posted to the 
window. The window procedure updates 
the window during the WM_PAINT mes- 
sage. 

I use the static variable sScroll in order 
to keep track of the scrollbar position. This 
variable is initialized to 0 and can range 
from 0 to 224, corresponding to the code 
displayed in the upper-left corner of the 
window. 

So, for an SB_LINEUP action, sScroll 
must be decremented by 1, and for an 
SB_LINEDOWN action, sScroll must be 
incremented by 1. For SB_PAGEUP or 
SB_PAGEDOWN, sScroll must be incre- 
mented or decremented by 32, to show the 
next set of 32 codes in the window. For 
SB_SLIDERPOSITION, the mp2 mes- 
sage parameter contains the new value of 
sScroll. In all cases, sScroll must be limit- 
ed to the range 0 to 224. 

In my first version of PMASC, I simply 
calculated the new value of sScroll during 
the WM_VSCROLL message, set the new 
scroll position, and invalidated the entire 
window using the following handy func- 
tion: 


| WintnvalidateRect, (hwnd, NULL, FALSE); 


During the WM_PAINT message, the en- 
tire window was erased and then painted 
again. 

If this were a character-mode program, 
I'd have been done with it. But in graphics 
mode—especially on slow machines like 
my 8-MHz AT—I found it quite annoying 
that I had to watch the entire window being 
redrawn whenever I scrolled up or down a 
line. 

The solution here was to use the Win- 
ScrollWindow function for the SB_LINE- 
UP and SB_LLINEDOWN actions. The 
rectangle that is scrolled is given by the 
rol RECTL structure. You'll recall that 
during the WM_CREATE message, 
PMASC sets the fields of this structure to 
the coordinates of the table excluding the 
two heading lines at the top. The window 
is scrolled by either cyChar (the pixel 


height of a line of text) or -cyChar. The 
SW_INVALIDATERGN parameter to 
WinScrollWindow indicates that the area 
uncovered by the scroll should be invali- 
dated. This decreases the amount of re- 
drawing that has to be done during the 
WM_PAINT message. 

For SB_PAGEUP, SB_LPAGEDOWN, 
and SB_SLIDERPOSITION, I invalidate 
the entire rc1 rectangle. In this case, the 
whole table (except the heading) has to be 
redrawn during the WM_PAINT mes- 
sage. 


Ascrolibar that is 
created as part of a 


standard window (as in 


PMASC) will not 
normally receive 
WM_CHAR messages. 





AKEYBOARD INTERFACE 

Of course, people who prefer to use the 
keyboard rather than the mouse must also 
have a way to scroll the PMASC window. 
A Presentation Manager program is noti- 
fied of keystrokes through the WM_ 
CHAR message. 

Scrollbar windows contain their own 
WM_CHAR message processing. They 
can respond to the Arrow keys and the 
PgUp and PgDn keys. (Scrollbars do not 
respond to the Home and End keys, how- 
ever.) But a scrollbar that is created as part 
of a standard window (as in the PMASC 
program) will not normally receive these 
WML_CHAR messages. This lack of com- 
munication happens because only one 
window—the window with the input fo- 
cus—receives a WM_CHAR message for 
a particular keystroke. When the PMASC 
program is active, the focus window is the 
Client, so it is the client window rather than 
the scrollbar window that will receive 
these WM_CHAR messages. 

Fortunately, it’s fairly easy for 
PMASC’s client window to send these 
WM_CHAR messages to the scrollbar 
window for processing by the scrollbar. 
The requisite line is 


WinSendMsg (hwndScroll,msg,mp1,mp2); 
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To enable the Home and End keys also in 
PMASC, I check the virtual key code in 
the WM_CHAR message for VK. HOME 
and VK_END values. In these cases, I 
send the client window procedure a 
WM-_VSCROLL message with an 
SB_SLIDERPOSITION action and a 
scroll value equal to 0 (for VK HOME) or 
224 (VK_END). These messages are pro- 
cessed the same way as the real scrollbar 
messages. 


MENU COMMANDS 
PMASC’s menu performs two functions: 
it allows the user to change the codepage to 
be shown, and it can display a dialog box 
containing PMASC’s copyright notice and 
other information. 

A menu sends WM_COMMAND 
messages to indicate that the user has made 
a menu selection. The WM_-COMMAND 
section of ClientWndProc handles these 
messages. PMASC uses the COM- 
MANDMSG macro to get the menu item 
ID of the menu item selected by the user. If 
this ID is IDM_ABOUT, then PMASC 
displays the program’s dialog box. 

Otherwise, the menu item ID is a code- 
page ID number. PMASC begins by send- 
ing the menu window a WM_SETITEM- 
ATTR message to remove the check mark 
from the currently selected codepage menu 
item. The next step would normally be to 
save the new codepage ID in usSelCode- 
Page and send another WM_SETITEM- 
ATTR message to the menu to put a check 
mark on the item just selected. 

However, just to be on the safe side, I 
check whether the codepage is valid. I first 
pass the selected codepage ID to GpiSetCp 
and then call GpiQueryCp to get the cur- 
rent codepage in the presentation space. It 
is this codepage that is used in the 
WMLSETITEMATTR message to set the 
check mark. This little routine avoids 
checkmarking a codepage on the menu 
that may not be supported. 


PAINTING THE WINDOW 

All PMASC window drawing occurs dur- 
ing the processing of the WM_PAINT 
message. The window procedure receives 
this message whenever part of the window 
is invalid and must be updated. In normal 
PMASC use, most such WM_PAINT 
messages will be generated when you 
scroll through the table, either using the 
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scrollbar or the keyboard. 

The lazy approach to WM_PAINT 
message processing is to simply repaint the 
entire window, even if only a part of the 
window is invalid. When you call WinBe- 
ginPaint to begin WM_PAINT message 


processing, however, the Presentation 
Manager sets a clipping rectangle to en- 
compass the invalid area of the window. 
Using the presentation space handle re- 
tumed from WinBeginPaint, you cannot 
draw outside this rectangle. This helps 
speed up window painting. 

My first version of the PMASC pro- 
gram invalidated the entire window during 
the WM_VSCROLL message and repaint- 
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ed the window during the WM_PAINT 
message. As I indicated earlier, this ver- 
sion obviously needed fixing. It was posi- 
tively painful to watch the whole window 
being erased and redrawn while scrolling 
by a single line. 

My second version, then, included the 
changes to WM_VSCROLL detailed 
above. This helped a lot. Now when the 
table was scrolled by a single line, only the 
one-line area uncovered by the scroll was 
invalidated. As aresult, during the 
WM_PAINT message, only the one-line 
area was erased and redrawn. But while 
this took the edge off the pain, it was still a 
little too slow. The scrolling couldn’t keep 
pace with the typematic repeats of the key- 
board Arrow keys. 

To speed up the scrolling adequately 
called for modifications to the WM_ 


The lazy approach to 
WN_PAINT 


processing is to 


simply repaint the 


entire window, even if 
only part of it is invalid. 





PAINT logic. The second version of 
PMASC still included logic to redraw the 
entire window. The top line of the window 
required a call to GpiCharStringAt. For the 
other 17 lines, I used a GpiCharStringAt 
call for each of the six columns of text. 
Thus, | was calling GpiCharStringAt 103 
times. However, drawing a single line in 
the window requires only 6 calls to Gpi- 
CharStringAt. The remaining 97 calls 
were unnecessary because they fell outside 
the clipping area set by the WinBeginPaint 
call. 


The solution, then, was to restrict the 
painting to the invalid rectangle alone. 
This has been done in the version of 
PMASC presented here. The relInva— 
lid RECTL structure passed as the last 
parameter to WinBeginPaint obtains the 
coordinates of the invalid rectangle. From 
this, the sLineBeg and sLineEnd variables 
are calculated to obtain the range of text 
lines that fall within the invalid rectangle. 
The for loop uses the sLine value to repaint 
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all the lines within the invalid rectangle. 
The 16 lines of the table have values of 
sLine from 0 (the top line) through 15, the 
heading showing the codepage is redrawn 
when sLine is equal to —2, and the column 
headings are redrawn when sLine is equal 
to-l. 

Three different colors are used to dis- 
play the different text in the window. The 
GpiSetColor function specifies a color 
(CLR_BLACK, CLR_RED, and CLR_ 
BLUE) used for subsequent GPI drawing 
functions. 

For the heading describing the code- 
page, the menu text of the selected code- 
page is obtained by sending the menu an 
MML_QUERYITEMTEXT message. This 
text string contains a tilde (- ) to indicate 
an underlined character used in the key- 
board menu interface. This is stripped out. 
The GpiQueryTextBox functions obtain 
the coordinates of the rectangle that en- 
compasses the string as if the string were 
drawn at the point (0,0). This is used to 
center the text within the window. 

For the 16 lines in the table, PMASC 
uses GpiCharStringAt to display the six 
columns of text. Earlier versions of 
PMASC used the sprintf function to 
format the decimal and hexadecimal val- 
ues for display. I think I've picked up a lit- 
tle more speed by avoiding the sprintf 
function and doing my own formatting. Of 
course, removing sprintf decreased the 
size of the .EXE file, as well. 

When displaying the character associat- 
ed with each code, PMASC calls Gpi- 
SetCp with the usSelCodePage variable. 
After the GpiCharStringAt call, the code- 
page is returned to the default by another 
call to GpiSetCp with the usDefCodePage 
variable. 


EASY STUFF, HARD STUFF 

When you first looked at PMASC, you 
might have thought that the bulk of the pro- 
gram involved the codepage selection log- 
ic. Now, having looked at the code behind 
it, you can see that the logic that is used to 
support the multiple codepages is fairly 
small and quite straightforward. It is a 
characteristic of graphics mode that code- 
page selection is purely a software issue 
and that it can be easily supported within 
the Presentation Manager. In character 
mode, by contrast, codepage switching re- 
quires you to load a video board (such as 
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the EGA) with multiple character sets. 

The hard part of the PMASC program, 
then, is the window-painting logic. And 
that’s also a characteristic of graphics 
mode. In character mode, updating the ta- 
ble would probably have been fast enough 
no matter how inefficiently it was coded! 
In graphics mode, this is just not the case, 
so you should spend some time getting it 
right. 

Even now, of course, I won’t claim that 
PMASC is as fast as it could be. But I was 
afraid that additional optimizations would 
make the WM_PAINT processing inordi- 
nately long and complex and obscure the 
workings of the program. 

If I were to try to make it still faster, I’d 


Three colors are 


used to display the 
different text In 
the window. GpiSet- 


Color specifies a 
color used for 
subsequent GPI 
drawing functions. 





attempt to draw each text line using two 
GpiCharStringAt calls rather than six. 
(Why not one call for each line of text? 
Simple: the decimal and hexadecimal 
codes must be drawn with the default 
codepage, and the character has to be 
drawn with the selected codepage, so these 
must be done separately. ) 

This is not as simple as it sounds— 
complications arise from the fact that the 
system font is proportionally spaced. If 
you’re interested in attacking the problem, 
however, check out the GpiQueryChar- 
StringPosAt and GpiCharStringPosAt 
functions. They'll help in spacing the text 
columns. 


AND DON'T FORGET! 

If you have any questions about PMASC 
(or other aspects of OS/2 and Presentation 
Manager programming), join me in the 
Programming forum of PC MagNet a 
ask away. 
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As we saw in the last Power Programming 
column, adding expanded memory sup- 
port to a conventional application program 
is e straightforward affair. Of the 18 func- 
tion calls defined in the Expanded Memo- 
ry Specification (EMS), Version 3.2, and 
the 58 defined in EMS, Version 4.0, there 
are only 7 that you really need to know 
about. And even of those 7, only 4 are ab- 
solutely crucial to the proper operation of 
your program. 

Using expanded memory in a device 
driver or TSR utility, however, presents 
more complications. Here, you must not 
be concemed only with the logic of your 
own program, but with protecting it 
against every possible use (and misuse) of 
expanded memory by other active pro- 
grams, be they drivers, TSRs, or applica- 
tions. 


EMS PITFALLS FOR DRIVERS AND TSRs 
When a driver or TSR gains control, the 
state of the system is inherently sensitive 
and unpredictable. In the first place, the 
driver or TSR was undoubtedly called as 
the direct or indirect result of the user’s in- 
teraction with an application program, and 
that application may very well also be us- 
ing expanded memory. Clearly, any such 
use of expanded memory by the fore- 
ground application must not be disturbed. 
Therefore, it is vitally important that the 
driver or TSR save the expanded memory 
mapping context—the association of sfe- 
cific logical expanded memory pages with 
physical locations in the CPU’s address 
space—at entry, and restore that same con- 
text before it exits. 

New functions for saving and restoring 
the expanded memory subsystem state 
have been defined with each successive re- 
vision of the EMS. These are shown in 
Figure |. In EMS, Version 3.0, functions 
47h and 48h provided a sort of all-or-noth- 
ing capability on a per-handle basis. Thus, 
if the driver or TSR owned only one ex- 
panded memory handle, it could save only 
one mapping context at a time. 

EMS, Version 3.2, added function 
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4Eh, which actually consists of four dis- 
tinct subfunctions. This allowed a program 
to selectively save and restore as many 
mapping contexts as it had memory to put 
them in. This made things a lot easier for 
multitasking program managers, since it 
allowed them to associate a mapping con- 
text with each active application. 

With EMS, Version 4.0, the number of 
expanded memory pages that could be si- 
multancously mapped into conventional 
memory became much larger, and the 
overhead of saving and restoring the com- 
plete mapping state grew proportionately. 
Consequently, function 4Fh was added to 
manipulate partial mapping contexts. Ver- 
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Figure 1: The EMS functions for saving and restoring the expanded memory mapping context. 
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sion 4.0 also defines a raft of other new 
functions directly or indirectly related to 
page mapping. These range from mapping 
multiple pages with one call (optionally 
followed by a jump or call to code within 
the pages) to support for multiple sets of 
hardware-mapping registers. These func- 
tions are intended primarily for use by op- 
erating systems, however, so we won’t 
worry about them further here. 

When you write a driver or TSR, you 
must anticipate the problem presented by 
the fact that DOS services will be unavail- 
able after your program is originally in- 
stalled. A driver is allowed to use a limited 
number of DOS interrupt 21h functions 
during installation, but none at all there- 
after. A TSR is typically activated during a 
hardware interrupt such as the reception of 
a keystroke. Since the state of DOS at the 
time of the interrupt cannot be known in 
advance, TSRs must rely on undocument- 
ed flags and structures to determine wheth- 
er DOS function calls can be made safely. 
This all means that your driver or TSR had 
better do all the status checks it can and ac- 
quire all the expanded memory resources it 
expects ever to need, at the time it gets 
loaded. Interaction with the user at any 
later point—even to display an error mes- 
sage—will be much more difficult. 

The last potential problem I should 
mention is that the amount of stack space 
available at the time a TSR or driver is in- 
voked is indeterminate. Depending on the 
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type of function call in progress, DOS it- 
self uses three different stacks. Applica- 
tions customarily have their own stacks, 
whose depths are totally at the discretion of 
the developer. Interrupt handlers often 
switch to their own stacks. And, last but 
not least, the amount of stack space re- 
quired by EMS functions varies from one 
Expanded Memory Manager (EMM) to 
another and also from one version to an- 
other, The safest strategy is for your driver 
or TSR always to switch to its own gener- 
ously sized stack before using any of the 
EMS functions. 


THE EMSCACHE UTILITY 

I’ve written a simple TSR disk-caching 
utility called EMSCACHE.ASM, listed in 
Figure 2, to give you a practical example 
of expanded memory usage by a TSR or 
device driver. EMSCACHE illustrates the 
necessary techniques, as well as the ex- 
treme care with which you must access ex- 
panded memory from inside such a pro- 
gram. It demonstrates the procedure for 
testing for the existence and functionality 
of expanded memory that must be used by 
a driver or TSR, and it contains examples 
of expanded memory allocation, mapping, 
and the saving and restoring of mapping 
contexts. 

On the other hand, as TSRs go, EMS- 
CACHE is not terribly sophisticated. Al- 
though it does check for a previously load- 
ed copy of itself and will refuse to install 
twice, it contains no provision for deinstal- 
lation, on-line help, reporting cache hit 
statistics, and all the other niceties that 
would characterize a commercial TSR. If 


EMSCACHE Mxpended Hemory Diek Cache 





you're interested in spiffing up EMS- 
CACHE with some of these features, there 
are plenty of examples in previously pub- 
lished PC Magazine utilities. 

The basic concept behind any kind of 
cache is very simple. Any item of data that 
is accessed by a program—whether it be a 
word of memory, a disk sector, a file- 
name, or any other object—is far more 


EMSCACHE gives you 


a practical example of 


expanded memory 
usage by a TSR or 
device driver. 


likely to be accessed by that program again 
than is another randomly selected item of 
the same type present in the system. A 
cache monitors the stream of data requests 
and makes a copy of each item that goes 
by. The copy is placed in a storage medi- 
um that is much faster than the medium 
where the data was originally located. 
Then, when the cache sees another request 
for the same piece of data, it intercepts the 
request and provides the data from its own 
faster storage. 

Naturally, when you actually set about 
implementing a caching mechanism, 
many other more-complex issues come 
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Figure 2: EMSCACHE.AS\M, the source code for a simple disk cache program that uses expanded memory. 
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Sher 


, were 


to start a 


Cr 
“cal 


ction. 


PA, Fons 
Qs, 1991 & 


How do we do it? By always 
putting our clients first. Giving our all 
to gain their confidence and trust. 
And never forgetting that to be the 
best you've got to provide the best. 

In its search for excellence, were 
proud that IBM chose Datafiex. 
Maybe you should, too. 
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The Dictionary Defines “ELEGANCE” as: 
“Beauty of Style...Scientific Precision’ 


NORTHGATE Defin 





A Totally New Lineup of Five 
80386-Class SuperMicro Computers 
Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- 


FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 

AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


UNCE, 


™ 


™ 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate’s all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


@ At the top of the line—the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for i0—Yes 
i0—half-height storage devices, with a 
tinker-proof locking. full-length front door 
panel, 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both i.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSi with i7MS 
speed to dual 600MB SCSi or ESDi drives 
for a maximum Capacity of 1.2 gigabytes. 
Pienty of space ieft over for more 
floppies, optical drive, tape backup. etc. 


@ inside lives the lightning! The i6 
megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to iunch 
while a desktop pubiishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include i6-Bit VGA displays. tape 
backups to 15OMB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine, Editor's Choice 286/i2 
and both i6 and 20MHz complete 
systems. Northgate's entry level 386 
system is our |6MHz selling for just $2599. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff. Northgate is truly “The New 
Leader in State-OfThe-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $3,399. 
For 25MHz systems, prices start at $3,799. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING 8 OO-5 4 3- I 9 93 


NORTHGATE COMPUTER SYSTEMS 
13895 industrial Park Bivd., Suite 110 
Plymouth, Minnesota 55441 


HOURS: Monday through 


rough Friday 7 a.m. - 8 p.m. Centrai 


[AZ] eS NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. Central 
sas Canada Toil Free Order Hotline 800-338-8383 


FINANCING: Use the Northgate "Big N_ revolving credit card Instead of tying up Visa or MC credit: Millions in financing available easy 
t0 qualify OR Lease a Northgate with up to five-year terms. Ideal when cash flow ts important. Phone for details. 


Northgate ane ee Ben ee cag Nomramte setter Stare nc: AB she procs are tecernart of reaimcrec 


and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater 


Prices. 
quality of performance. All items subject to availability. 


Power Programming 


‘ EMSCACHE.ASM 


ex, 1£,1¢ 

"ENSCACHE Expanded Nemory Diek Cache 1.0° 

or, lf 

. sight (C) 19899 xiff Davie Ccommunicetinme’ 
nr, 1g 

“Pe Megeeine * Ray Duncms' 

or,lf,1f 
‘3 Kbytes expanded memory inetelled.’ 
ex, lf 
* Kbytes expanded memory aveilable.’ 


er, lf 
‘ 


Kbytee eseigned to cmohe.' 
or,lf,8 


G SEEGEESRSREEE 


*EMMXXXKE’ , 0 ) logicel device name for 
} expanded memory mensger 


or,lt 

*mMSCACB® inatellation errors’ 

cr, 1f,0 

‘pregram already reeidect.* 

er,1f,0 

‘expanded momory manager not found.* 
er,1f,8 

Uy rs memory oct functional.’ 
er,1£,8 

‘expanded memory menager errcr.’ 

on, 1e,t 

*Aneufficiect expanded meocry pages available.‘ 
er, 1£,8 

‘expended momery allocation failed, * 
cr, 1f,0 

wot expanded memory manager vereicn.’ 
or,1f, 

‘unable to initislise EMS cache pages.’ 
exr,1t,8 

er, lt 

*EMSCACHE: fetel mepping error.’ 

ex, 1f,8 


CRCECEESEESCSESE CESSES 


256 dup (6) 1 @pp mepping context seved here 
256 dup (6) } dnitie] EMSCACHE mepping context 


The routine ‘intr’ receives cootrol whenever en epplicetico or the 
NS-DOS bernol ieeuee © Int 13H cell to the ROM BIOs diek driver. 
Int 138 requeete for floppy dieska, cr fcr fined disk opereticos 
ether than eimple reede (Ait=2) or writes (AN=3) eré simply paceed 
om to the ROM #108 without prejudice. 


meaume cot TEXT, da1MOTNING, ee :HOTHING, ea :ROTHING 
proc fer 


cmp dl, 00b phyeice] fixed disk 67 
jne Antri au 

cmp 

je 


aldl3h let ROW BIGS handle it 


m seve caller's registers 
bu 
cx 
dx 
el 
di 
bp 
de 


os 
tp. ep eet up etack frame 


tbp) eqaetes to celler'e regietore 
@aved in atech frame 
tbp+d) 


[bp+4) 

(bps) 

(bp+le] 
thera] 
[bprl4] 
[bp+16] 
(bprl4] 
thpei7] 
(bp+16] 
[bp+29] 
(bpe22] 


ax,ce make cur dete addreseable 
ds,en 
ao,en 


VEY 42442424284424 8F 


a 
& 
a 


3 eefety firet 


fe!_TEXt,de:_ TEXT, ee: _TRXT 


ea, 4e82h 7 @eve celler’s mapping context 
ai,cffeet mymap 7 and initielize our context 
di,offeet sppmap 3 @c ceche indes is acc 
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BEas 


#8 


PRE RES 


- 
n 
a 


inte 


i 


jump if lethal mepping error 
init mepping page 3 record 


cead or write? 
jusp if was write 


cerry out the reed 


earry out the write 
make our dete addraseeble egain 


xeatore celler’e mappiog context 


jump if Inthal mapping errer 


restore celler'a registere 


back te celler 


7 Some here if cetastrophic EMS mapping error during Int 13m service. 


1 Displey mea 


ermeh proc 


cell 
Jap 


ecresh = endp 


Cerry cut ceched dieh read opersticn. 


ei,offset meg? 


ga using ROM BIOS video driver then frmese eyeten. 


a diepley mocesge 


mapping error” 


} weit for Ctrl-alt-Delt 


Yor eingle-sector reeds, 


we either deliver the dete fron ceche, or let RON BIOS read the 


3 
a 
3 
3} which ere much ¢ 
' 
a 


Yor multieector reads, 
controller se s unit, 


if firet amotnr nf the group ie slready in the oeche. 


read proc 
pueh 
push 
pueh 
pueh 


mov 
and 


je 
wow 


cell 
jne 


cell 
or 
jne 
call 
jno 
coll 
cell 


dec 
je 


cmp 
jne 


inp 
to 


tmp 


wor 
cell 
or 


sectors 
read? 


hump 

ixbytes, bpp?3 
read] 

reet3 

reed] 


find 
readS 


xceche 
reed¢ 


word ptr regax,@201h 
rombios 

ah,ah 

reedé 

axeign 

wneche 


eectore 
reed? 


seve original paramstere 


get number of eectors 
jump, nero sectors requested 


figet or only sector io cache? 
y do it sector by sector 


possible miltieector reed 
wee reed Ox? 
jump, reed feiled 


thie sector in ceche? 
yee, Jupp 

Ro, mesign @ slot 
copy sector to cache 


eount mectore 

jump if 011 eectore ceched 
advence sector eddrese 
ceche index > 3 peges? 

mo, inden ie intect 
wreetore cache inden 
ceotinue with next eector 


thie esctor in cache? 
no, jump 


copy from ceche to caller 
go do next sector 


read 1 eoctor ceing ROM BIOS 


eucceseful reed? 

Q rror, give up 
get © ceche elct 

put sector into eache 





count eectcre transferred 


a jump, 211 done 








When investing in Accounting Software, 
it's wise to seek a second opinion. 


Or two for that matter. Especially when 
they’re from two respected sources of 
product evaluation, 


“‘Comprebensive and well 
designed, Macola Accounting 
Software is at the top of 
tts class.” 

— PC Magazine 
No matter the size, growth remains a 
common denominator among today’s 
companies. Investing in Macola Software 
is the choice for companies that plan to 
grow... but don’t want to outgrow their 
accounting software. Here's why: 


Flexible and Feature Rich. Macola’s 
system is modular so you can add more 
capabilities as your needs grow. Choose 
from 17 integrated packages, including 
General Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Assets/ 
Depreciation, Inventory Management, 
Customer Order Processing, Purchase 
Order and Bill of Material. Plus, there's 
a fully integrated manufacturing sys- 
tem, and a Report Writer for customizing 
reports. 


Micro Focus is a registered trademark of Micro Focus Corp. 
Reprint from PC Magazine, ©1987, Ziff Communications Co, 
LAN Magazine is a publication of Telcom Library, Inc. 
Macola is a registered trademark of Macola, Inc. 


CIRCLE 263 ON READER SERVICE CARD 


“Macola. .. is well suited to 
many different businesses with 
varying levels of accounting 
complexity. . 


‘of features and Siaxibility not 
seen in most systems.” 
— PC Magazine 


. as 


Management Reporting For 
Informed Decislons. Managers need 
better information on their departments 
to improve efficiency. Unique reporting 
capabilities are built-in to Macola, with a 
host of customizing options to meet your 
specific requirements. 





“Macola’s technical support, 


fe 


. Offering a mix f 


documentation, and cus- : 


tomization assistance meets 
the bigh standards set by 
the software.” 


— PC Magazine 





The Best Multi-User Compatibility. 
No other software can match Macola’s 

18 years of experience in mini and micro 
local Area Network (LAN) environments, 


“Macola ts the best LAN-based 


accounting product.’ 
—— LAN Magazine 


Speed and Data Integrity. Macola is 
the only high-end accounting software 
written in Micro Focus COBOL. .. for 
maximum speed and data integrity. 
Source code is available. 


“The package is fast in 


both stand-alone and 
network versions.’ 





investment. All major accounting firms 
recommend the software. But PC Maga- 
zine said it best when they gave Macola 
their last Editor's Choice designation for 
accounting software. “Managers of grow- 
ing businesses...can be confident that 
their companies will not outgrow the 
software!” 


If Macola sounds like the kind of account- 
ing software you want working for your 
company, call us today toll-free for more 
information and a personal demonstration. 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


Psi [a (c/o/ [af 


OFTWARE 
2 E. Center St. 
PO. Box 485 
Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You'll Never Outgrow. 


Wanted HO 


According to Murphy’ Law, ifa 
floppy disk can fail, it will. Usually after 
you put a 90-page document on it. 

That’s why you should use 3M 
diskettes. They’re built to make 
things go right for a change. With our 


exclusive formulation and Mark Q 
Manufacturing Process, they break 
Murphy’ Law millions of times a day. 
Year in and year out. 

And our engineers have taken the 


same fanatic approach with all our 






data storage down to it, there are 
products: only two choices. 
diskettes, data Use 3M diskettes and break 
cartridge tapes, Murphy’s Law every day of the 
computer tapes week. Or use something else. And give 


and optical disks. So when you get Murphy's Lawa chance to break you. 


For more information about formatted diskettes, call 1-800-888-1889, ext. 10. 
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 EdTa ust found the 
ayer greatest 


laser printer for $8%. 


tah 






They said it couldn't be done. But here is ff 
the true story of how it actually happened. i 
Ed Taylor was in the market for a good ‘ad 
laser printer. Of course he could always 
trek from store to store comparing printer 
capabilities and costs, or ruramage under 
his bed for last summer's buyer's guide. 
But he did it the easy way. 
He got on his modem and dialed up 
Database Plus. 
No matter what information you need | % 
from the back issue of a computer maga- 
zine, Computer Database Plus works. It 
lets you access every issue of 125 major 
computer publications going back to early 
1987, With as little to go on as a key word, 
you can zero in on any one of thousands 
of reviews, articles, case histories or 
abstracts. 


Almost as fast as Ed could type in “laser 
printer” he had tracked down eight prod- 
‘uct reviews—including the buyer’ guide 
he remembered from last summer (which 
actually ran in January). 

Even if the article you want has just 
hit the stands, youre in luck Computer 
Database Phis is updated with almost 
5,000 abstracts and articles every month 
from current publications. 

You can get by for just a few dollars by 
jotting down the article title, issue and 
date. But Ed decided to print out the 
entire article. Total cost: $8.50. 

So when you want the best deal, get on 
the line to Computer Daiabase Plus. 
From Information Access Company, the 
leading supplier of information databases. 


How to find what you need for 

Start usin; g Computer Database Plus 
right away on CompuServe or PC MagNet. 
Just type GO COMPDB. 


Or call 1-800-441-1165 for more 
information. 


COVPUTER 
DATABASE 
PLUS 


The on-line library of computer publications. 


Camputar Detstame Favs 4 2tvademork ot Inormatin Accens Carper 
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EMSCACHE.ASM 



































































































































































































































































































































weecbe endp 








2? Search for matcbing ceche index entry. Assumes that cache 


3 index pages ere elready mapped in. The index consists cf 


eesign 





ixptr,bx 
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eall bump 3 advance sector address } 4-byte entries which are just the phyaical sector, head, 
cmp ixbytes , bpp*3 3 cache index > 3 peges? 3 cylinder, and drive fcr the eseocieted cache position. The 
jne read? 2 no, index ie intect 3 higb hit cf the drive byte is used es the “hit® hit since 
call rest3 3 xestore ceche index 3 it is not needed to specify the drive. If an index positicn 
j=p reed? 7 continue with next sector 3 is ell serc bytes, it has never been used (@ sector number 
3? cf sero never occurs). 

reed7: mov byte ptr regan,§ } return AR = § for success 3 Call with: DS = segment TEXT 
pusb regrLlas 3 & clear celler’s carry fleg 3 Returns: BS = ENS pege frane 
popt ? (If matob found) 
oe 3 Carry = felee 
pus ; aX = cache index slot number 
pop EOGFUNG 2 (If no match found) 

read: pop reges 3 reatore original parameters : SS esice 
pop regox 3 and return 
pop proc near 
ret 


mov os,pfrans 3 let BS:BX point to 
ed xer bx, bx 3 base cf cache index 
ze endp mov ax,regcx 3 get celler’s parameters 
3 Carry out ceched write operetion. For sefety’s sake we elvays pow ax, regox ined. 
2 demand phyaical writa from RON BIOS first, then update ceche tase ede 3 4 at idee figiaser week 
3 as eppropriete. ! 
write proc Rane findi: Fin pete 3 compare sector, cylinder 
push = regBx risers criginal parameters find2: edd bx, 4 3 advance through cache index 
pusb regex cup bx, cx 3 reeched end yet? 
posh reg0k joe = finda 3 no 
push reges ete 3 indicete no ceche bit 
push regax 3? seve number cf sectcrs ret 
eall rombios 3 Cell ROM BIOS to write disk findds:. “nov. di,eo:[hxt2] 
pop ax paget (back sumber Ciieectors and di, S££7£h 3 otrip bit hit 
and ax, 8ffh 7? sero requested? cmp di, ax 3 compare drive, heed 
je rites a yee, exit joe = find2 3 jump, found mateb 
mov sectors, ax 3 eave number transferred 
byte bx+2], 80 
writel: cell find 3 this sector in cache? ae ne sone 1.30 : patel 5 slot number 
je write2 3 no, jump ahr ax,1 
cell weeche 3 update date in ceche shr ax,i 
write2: dec sectore 3 count sectors oe ae eae te Be 
je write? 2 exit, all sectors checked 
eall bump 3 advance sector address find endp 
re ixbytes ,bppe3 2 Sooke index > 3 pages? 
ne writel 2 no, index ie intect 
cell rest3 3 restore cache index : pe nabied rises Asstmes, thet? Cechs 
sup writel 3 continue with next aector 3 Cell withs DS = sequent TEXT 
write9: pop regrs 3 xvestore originel parameters ; mecerns: es = = aaa Fane 
pop regDx 3 and return pa 
pop regex 
pop regex essign proc near 
ret mov bx, ixptr 3 starting point fer search 
mOV cx, regce 3 celler’s parameters to 
write endp mov ax regDXx 3 identify sector 
and ax, O£f7fh 3 Gtrip the drive/hit hit 
3 Reed sector from cache into celler’s buffer. . 
3: Cell witbs AX = ceche sict mov es, pfrane 3 make page frame eddressable 
# Returns: nothing esni: test byte ptr es:(bx+2),00h ; hit hit eff? 
je eand 3 yes, use this slot 
Fcocne | Pree eer add bx,4 2 look et next sict 
sh ds emp hx, ixbytes 3 time to wrap? 
Pl mapsec 3 map in ceche sector jne oere aint cas reer 
mov ei,ax 2 D@:SI = source eddress AOE eeoe LN he posnter 
mv ds ,pframe ? in ENS page frame 
mov di ,regsx 3 E8r:DI = destineticn eddress ean2: Fre ek a ; esa se where wa started? 
mov es ,regra 2 in celler’s buffer 4 os U ye 
mov ex, bpa/2 ? length in words xor bx, bx 3 init. cache index pointer 
rep movsw 3 copy sector to celler 
pop de een}: end byte ptr es:(bx+2),7fh 3 turn cff all hit hite 
ret edd bx, 4 
cmp bz, ixhytes # end ef cache index? 
reeche endp ne een3 3 not yet, loop 
mov bx, ixptr 3 start saarch over, 
3 Write aector from celler’s buffar into ceche. pup eeni ? guaranteed to succeed now 
3 Cell with: aX = ceche slct 
3 Returns: nothing esn4: mov ea: [bx] ,cx 3 found slot with hit hit eff 
mov ear (bxu+2],dx t put sector id stuff inte it 
weeche proc neer cmp ixhigh, bx 3 set highwater mark for find 
jee eenS 
push mov ixhigh,hx 
cell # map in ceche sector 
mov 3 EBS:DI = destinatiou address esnS: mov ex, bx 3 return slot number 
mov 3 in cache ehr ex,1 
mov ? DS:al = source eddress ehr ax,1 
mov ? in celler’s buffer 
mov 3 lengtb in words add bx,4@ 3 bump starting pointer 
rep 3 copy sector to cache emp bx, ixbytes 
pop jne eané 
ret xor bx, bx wrep if necessary 





seve pointer for next time 
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EMSCACHE.ASM 


















ee se me we we we 


Returna: 
mapsec proc 


mov 
mov 
div 
push 
mov 
edd 
cmp 
je 


Mov 


mov 
int 
or 

joz 


Pop 
mov 







mepl: 














edd 
ret 
map2: = jmp 


mMapsec endp 


Call with: 
Returns: 


proc 












rest3e: jmp 


rest3 endp 





















Call with: 
Returns: 


romblos proc 


mov 


cell 


pop 
mov 
ret 


rombios endp 


3 Cell witb: 
3 Returns: 







bump proee 


edd 














end 
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Celled wlth: 


pusht 


pushf 


Makes ceche sector evellable by mapping in the eppropriete 

EMS pege end returolng the offset of the sector wltbin the pege. 
We elweys use phyaicel page 3 so we cen avold remapplog iodex 
on multlsector transfer 1f index 1s less then 4 peges long. 

AX = cache slot oumber 


AX = offset wlthin EHS pege frame 


neer 


dx, @ 

cx, app 

ex 

dx 

bx, ax 

bx, ixpeges 
mapped}, bx 
mapl 
mepped3, bx 
ax, 6493h 
dx, bandle 
67h 

eh, ah 

map2 

ex 

cx, bps 

cx 


ex, (bpp*3) 


craah 


nothing 
EMM stetus ln AH 


heer 


ax, 4463h 
bx,3 
mepped3, bx 
dx, hendle 
67h 

eh,eh 
rest3a 


cresh 


Nothing 


ROM BIOS stetus in AX 


Restore mapping of loglcel pege 3 to physlcel page 3. 


Request Int 13H functlon from ROM BIOS, 
from the ateck frame. 


divide csche slot number 
by sectors/EMS page to get 
AX = logicel pege 

DX = aector withio pege 


skip over index peges 
pege elreedy mapped? 
yes, cen sklp mapplng 
seve most receot mappiog 
select physicel pege 3 


map in the EMS pege 
jump if mepplng error 
reletlve sector * 
bytes / sector = 


offset in EMS pege 
offset to page 4 


unrecoverable mapplng error 


only 


: 

3 needed efter e sector mepplng if ceche Index requires 4 EMS 
3 pages (i.e. lxbytes > bppe3). 
3 
z 


map phyaicel pege 3 
loglcel pege 3 

seve mepplng elso 

our EMM hendle 

check mapping stetus 
return, mapplng wes OK 


unrecoverable mapping error 


using perameters 


ax end carry fleg elso pleced ln celler’s 
reglsters on steck frame. 


neer 


ex, regaX 
bx, regBx 
ex, regex 
dx, regDx 
es, regEs 


oldl3h 


regFLAG 
regAX, ex 


nothing 


we ne te te te me we te te 


3 Bump sector, heed, end cyllnder to next 


reed/write, no. of sectors 
buffer offset 

sector, cylloder 

drive, heed 

buffer segment 

simulete softwere ioterrupt 
trensfer to ROM BIOS 

put ewey returned status 

in caller's flags end Ax 





consecutive eddress. 


nothing (velues in ateck frame altered) 


near 


word ptr regES,bps/16 


ex, regex 
dx, regDxX 


el 

el,cl 
al,3fh 
el,mexsec 
bump1 
¢1,8c8h 
el,1 


dh 
dh, mexheed 
bump] 


increment buffer eddress 


get aector, cylinder 
get heed, drive 


edvence current sector 


reeched end of treck? 
ho, jump 


reset to first sector 
preserving high cyl. blts 


edvence current beed 
used e11] beeds? 


no, jump 








bump17 


bump 


3 Displey messege using ROM BIOS video driver (aince DOS might 


xor dh, dh 3 
ine cb ? 
jnz bump1 i 
edd c1,4ab 3 
mov regcx,cx : 
mov regDX,dx i 
ret 

endp 


3} not be in e stable stete). 


3} Cell with: DB:SI = address of ASCIIS 

3 Returns: nothing 

pasg proc near 
lodab 3 
or el,el 3 
jz pmsgl 3 
mov ah, eh i 
mov bh,@ i 
mov bl,7 3 
puah ai 
int 10b 2 
pop ai 
jmp pmsg 

pmsgi: ret 

pmsg endp 


3 Toltlelizetion routine, celled et program loed time. Returns 
3 eddress of ‘lnlt’ label to MS-DOS es start of free mamory, so 
3 that memory occupled by ‘ioit’ and its aubroutines ia reclaimed. 


inlt 


lnitl: 


init2: 


init3: 


inité: 


AnitS: 


inlt6: 


@ssume co:_TEXT,do:_TEXT,es:_TEXT,89:_TEXT 


proc neer 

xor ex, ax 3 

mov en,ax 

mov @9,ea3] (13b*4)+2) Fy 

mov si,offset ident 

mov di,si 

mov ex,offset ident] - offset 

eld 

repz cmpab 

jnz init , 

mov dx,offset msgl 2 

jmp init err 

xor ex, ex ? 

mov en,ex ? 

mov es ,@a: ((67b*4)+2) 3 

mov di,19 i 

Tov 8l1,offaet emmname 3 

mov ex, 8 ’ 

old 

repz cmpsb 3 

gz inlt2 Ff 

mov dx, offset msg2 3 

jmp inlt_err 

push ds : 

pop es 

mov eh, 49h 3 

int 67h 

or eh, eh 

jz inlt3 t 

mov dx,offset msg3 3 

jmp inlt_err 

mov ab, 46b t 

int 67h 

or eh,eh 

jz inlts ’ 

mov dx, offaet msg4 3 

jmp init_err 

cmp e1,932h ? 

jee inité ? 

mov dx,offaet mag? ; 

jup inlt_err 

mov eh, 41h 8 

int 67b 

or eh, ah 

jnz lnité ; 

mov pframe,bx : 

mov ab, 42h 4 

int 67h 

or ah,ah 

joz iolt¢ 3 

mov totelp, dx A 
evailp, bx 


} use Int 13H vector to check 






reset to first heed 
increment cylinder 
jump if no carry needed 
cerry cyllnder bigh blts 


put updeted sector, heed 
cylioder back io steck frame 


string 


get next charecter 

cheok for terminating null 
found end of string 

fuoction eh = TTY write char 
pege «= 6 

if graphics, color = white 


trensfer to BI0S video driver 


is EMSCACHE elreedy loeded? 


for EMSCACHE algo-oo mag 


ident 


not prevlously loeded, proceed 
EMSCACHE elreedy resident, exit 


is EMM driver present? 

use Int 67H vector to check 

for EMM driver heeder 

ESiDI = addr of device oame field 
DS:aI = expected EMM namo 

length of device name field 


compare EMM name to driver heeder 
EMM le present, proceed 

oo EMM found, exlt 

restore ES = our date 

test ExM stetus 


driver is OK, proceed 
bed stetus from driver, exit 


check EMM version 


got verslon ok, proceed 
generel EMM error, exlt 
demeod versioo 3.2 or leter 


version 1s OK, proceed 
EMM veraion too early, exit 


get page frame aegment 


jump 1f EMM error 
seve segment of pege frame 


get number of eveileble peges 
jump if EMM error 


seve totel EXM peges 
seve eveileble EMM pagea 


LLL EL 
TTT TTT TTT 
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keys on the left. That's why we the standard Enhanced key size 
developed the ZEOS/F12. If you 


and spacing. People love it by the 
use your “F’” keys frequently, then 


definitely give the F12 a try. You’ll 
never go back. 


thousands. You will too. Just de- 
cide what you're going to do with 
all that extra desk space! 


Who said typing can't be both fast and fun! Now it’s both. ZEOS gives 
you your choice of two great keyboards. 

Choose the ZEOS/RS (Reduced Size) keyboard. It's 25% smaller! Or 
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Power Programming 


EMSCACHE.ASM 


init?: 


inité: 


initi1: 


initi2: 


initié: 


jae 
mov 
jmp 


mov 


bx,4 

init] 

dx, offset msg5 
init_err 


bx,cmdtail 
arge 
ax,2 
ax, evsilp 
inits 


ax, 
argv 
oi,bx 
atoi 


ax, ex 
cx,4 
ex,cl 
dx, 9fh 
inite 
ax 


ex, eveilp 
init? 
ox ,eveilp 


ex,4 
initld 
ex,4 


ax,512 
initii 
ex ,512 


ownedp, @x 

bx, ex 

ah, 43h 

67h 

ah,e@h 

init12 

dx, offset msg6 
init_err 


hendle,dx 


ax, ownadp 
dx, dx 
cx,spp*4¢ 
cx 

dx,dx 
initi3 
ex 


ixpegas,ax 


ax, ownadp 
ox, ixpegas 
cx, spp*4 
cx 
ixbytas,ax 


format 

initi4 

dx, offset mag& 
init_err 


signon 


9,08: [anvptr) 
ab, 49h 
21h 


oh,9 
dl,80b 
13h 

¢1,3fh 
maxsac,cl 
maxheed, dh 


ax, 3513h 
21b 

word ptr oldi3h,bx 
word ptr oldi3h+2,es8 


dx,cffset TExTiintr 
ax,2513h 
21b 


must be et leest 4 pages 


inoufficient peges, exit 


EB:BX = command teil 
get number of command 
teil arguments 

if no erguments, use el) 
svsileble peges 


get address of command 
tail argument #1 into ES:BX 


3 convart KB to binary 


seve copy of KB 
divida KB by 16 to get no. 


of EMS pages to request 
round up needed? 
no 


yes 
compare with pages sveilable 
jump if ok 

Faquest too large, use eveilabla 


must own at laast 64 KB 


3 (4 peges) 


but wa can’t hendle more 
then 9192 KB (512 peges) 
seve totel pages we will own 
try end alloceta EMM pagas 
jump, ellocetion successful 
e@liocetion fsiled, exit 

seve EMM hendle 

totel pegas / sectors/page 

/ 4 bytas/index antry 

= peges required for index 
eny remainder? 

round up if necessery 

seve peges in ceche index 
pegas left for sactor storege 
* sectors/psge 


bytes/index entry 
= ectuel byte langth of indax 


formet tha RAMdisk 
no formatting arror, procead 
formatting error, exit 


displey program name etc. 


releasa our anvironment block 


get fixed disk cherecteristics 


3 we'll only do physicel driva @ 


transfer to ROM BIOS 


3} maximum sector number 


maximum hesd number 


seve previous contants 
of ROM BIOS disk driver 
Int 13H vector 


set Int 13h vector to point 
to our own handler 


3 terminete end stey resident... 


dx, ((offseat init ~ offsat 
ax, 3198h ? 
218 3 


; 
dx ; 
si,offset ermag 3 
pmsg 
si : 
pmsg 


entry)/16)+11h 
exit with raturn coda = 8 
indiceting success 


EMM initielizetion feiled, 
Sava specific arror massega 
displey error heeding 


dispisy error description 
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mov 
int 


init endp 


3} Initislize ceche storege. 


ex, 4c91b 
21b 


PT+ £) 


exit witb return coda f= 9 
to indicete en error 


Zero out @1] ellocetad EMS pages, 


3 map the first four peges (which will be used for the cache 
3 index) into the pege frame, and sava that mapping context. 


format proc 


xor 
mov 


emp 


je 


pusb 
mov 
mov 
int 
pop 
or 
jne 


xor 
mov 
xor 
eld 
rep 


ine 


jnz 
inc 
ine 
cmp 
jna 


mov 
push 
Pop 
mov 
int 
or 
jnz 


cle 
rat 


fmt9: stc 
ret 


| formet endp 


| signon proc 


mov 
mov 


mov 
mov 





neer 


bx, bx 
as,pframe 


bx, ownedp 
fmt2 


bx 

ex, 4499h 
dx, bendle 
67b 

bx 

eh,eh 
ftmt9 


di,di 


cx, bpp/2 
@x, ex 


stoaw 


bx 
fmti 


ex, 4400h 
bx, bx 
dx, hendle 


ax 
67b 
ah, ah 
ax 
ftmt9 
al 

bx 
bx, 4 
fmt3 


ex, 4e9dh 

ds 

es 

di,offsat mymep 
67h 

oh, ah 

fmt? 


neer 


ax,totalp 

dx, 16 

dx 

cx,198 

si,offset idanti 
itoe 


ex, eveilp 

dx,16 

ax 

cx,10 

ei,cffset ident2 
itos 


@x,ownedp 

ax, 16 

dx 

ox,19 

si,offset idant3 
itoa 


si,offset idant 
pusg 


initielise pega counter 
make EMS psge frame sddressable 


done with 811 EMS psges? 
yes, jump 


seve current paga number 
mep to physicel psge 8 
get our EMS hendle 
request mepping by EMM 
rastore page number 

if bed mapping give up 
(sbould naver happen) 


ES:DI = bese of page 
pege lengtb (words) 
fill pege with zeros 


increment psge end loop 


pre-map all index peges 
initialise pbysical page 
initielisa legicel page 
Ens hendle 


some EMMs besh AL 
map this index pege into 
the pege frame 


jump if mapping feiled 


naxt pbysicel pege 
next logicel pege 


seve initiel mapping context 


jump if context seva feiled 


exit with cy = 9 
(format successful) 


exit with cy = 1 
(formet failed) 


¢ Displey program title, copyright notica, amounts of 
3 instelled, availabla, end ellocated axpanded memory. 


tote] instellad EMSs psges 


pages * 16 © KB 


convert KB to ASCII 
eveilsble EMS peges 


peges * 16 = KB 


convert KB to ASCII 
EMS psges essigned to ceche 


peges * 16 = KE 


convert KB to ASCII 
displey everything 


beck to celler 
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Power Programming 


into play. For example, the storage used by 
the cache must almost by definition be dra- 
matically faster than the original storage 
medium. Almost invariably, therefore, the 
cache’s storage medium will be dramati- 
cally more expensive, and economics will 
dictate that you'll never have as much as 
you'd like. It doesn’t matter whether you 
are talking about caching disk sectors in 


The more frequently 


a sector is 
accessed, the more 
ECW RUE Calg 

bit will be turned 

on and stay on. 





RAM, caching inexpensive dynamic 
RAM in high-speed static RAM, or cach- 
ing external memory in on-chip RAM (as 
in the case of the 80486 or i860)—the prin- 
ciples are the same: massive speed in- 
creases carry massive price tags. 

Since the amount of cache storage will 
always be much smaller than the amount 
of main storage being cached, it will fill 
up—often quickly. Then what? You must 
have some procedure for deciding which 
data to kick out of the cache to make room 
for the new data. Your procedures for 
searching and updating the cache must be 
highly efficient. Otherwise, in the case of 
very large caches, the overhead of main- 
taining the cache will swamp out the ad- 
vantage in access times, and you'll have a 
grouchy user on your hands. (Try setting 
BUFFERS =99 on one of the original IBM 
PCs sometime to see what I mean.) 


HOW EMSCACHE WORKS 

Now let’s see how EMSCACHE embod- 
ies the various programming issues I’ve 
mentioned above. When first installed, 
EMSCACHE verifies that an EMM is pre- 
sent and that the expanded memory sub- 
system is functional. It inspects the com- 
mand line for a size parameter and 
allocates and initializes some expanded 
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memory. Next, it captures the interrupt 
13h vector, which is the software interrupt 
invoked by the ROM BIOS floppy and 
fixed disk drivers. (By captures I mean 
that EMSCACHE saves the address of the 
previous owner of the interrupt vector, 
then places the address of its own handler 
into the Vector.) Finally, EMSCACHE 
calls interrupt 21h function 31h to termi- 
nate and stay resident. 

Subsequently, whenever DOS, one of 
its drivers, or an application program is- 
sues an interrupt 13h instruction to call the 
ROM BIOS disk driver, EMSCACHE 
will receive control. The cache program 
first determines the type of operation being 
requested. If the request is directed to a 
floppy disk or if it is not a simple sector 
read or write directed to a fixed disk, EMS- 
CACHE simply passes the request on to 
the ROM BIOS and takes no further ac- 
tion. (1 decided not to cache floppy disks in 
this illustration program because the logic 
needed to detect and handle disk changes 
would lengthen and complicate the pro- 
gram considerably for little gain in teach- 
ing value.) 

If the request is for a read from the fixed 
disk, EMSCACHE first inspects its buff- 
ers to see if it already has a copy of the de- 
sired sector on hand. If so, the data is sim- 
ply copied to the requester’s buffer, and 
EMSCACHE retums directly to the caller. 
This is called a cache hit. If the sector is 
not in the cache, then EMSCACHE calls 
the ROM BIOS to carry out the physical 
read from disk and makes a copy of the 
sector for the cache before returning to the 
original caller. 

If the request is for a write to the fixed 
disk, EMSCACHE again checks to see 
whether the sector is in the cache. If it is 
present, it compares the cache copy with 
the data whose address was passed in the 
write request. If they are identical, the 
write request was unnecessary and EMS- 
CACHE retums directly to the caller. If the 
cache copy is different or if the sector is not 
in the cache, EMSCACHE calls the ROM 
BIOS to carry out the physical write opera- 
tion, updates the cache, and returns to the 
caller. 

When all of the cache memory is in use, 
and space for a new sector must be found, 
one of the sectors previously stored in the 
cache must be discarded. EMSCACHE 
uses a fairly simple-minded algorithm to 
Pick the sector to discard. Each time there 
is a hit on a sector in the cache, a bit in the 
index entry for that sector is turned on. 
When EMSCACHE needs storage for a 


new sector, it first sweeps through the in- 
dex looking for any entries with that bit 
turned off and reuses those positions first. 
If the hit bits for all sectors are turned on, 
EMSCACHE tums them all off and then 
picks a sector to replace using a cyclic 
pointer. 

Thus, the more frequently a sector is ac- 
cessed, the more likely that its hit bit will 
be turned on and stay on. A sector that is 
read or written once and never accessed 
again will tend to be replaced in the cache 
in fairly short order. As long as you have a 
reasonable-sized cache—not too little and 
not too large—this primitive algorithm 
works well and it has the advantage of be- 
ing pretty easy to understand. If you feel 
ambitious, you can replace this code with a 
more sophisticated cache-replacement al- 
gorithm. The best choice you could make 
would probably be a true least-recently- 


Rai] EMSCACHE SOURCE 
| ‘ | CODE FILES 


Code file PC Magazinelssue 
ARGC.ASM December 22, 1987 
ARGV.ASM December 22, 1987 
ATOI.LASM February 16,1988 
ITOA,ASM February 29, 1988 


Figure 3: These source files together with 
EMSCACHE.ASM build EMSCACHE.EXE. 


used algorithm that maintains a time- 
stamp for the last access to each sector in 
the cache. You might also want to restruc- 
ture the cache index into a binary tree or in- 
troduce a hash table. 


BUILDING EMSCACHE 

In order to build the executable file EMS- 
CACHE.EXE, you'll need the source file 
EMSCACHE.ASM (see Figure 2) togeth- 
er with the following source files from pre- 
vious PC Magazine issues (see Figure 3). 
Bring all these files together in the same di- 
rectory, then issue the following sequence 
of commands, hitting the Enter key at the 
end of each line: 


MASM EMSCACHE; 

MASM ATOT; 

MASM ITOA; 

MASM ARGC; 

MASM ARGV; 

LINK EMSCACHE+ATOI+ITOA+ARGV+ARGC 3 


If you prefer, you can use a make file, such 
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spreadsheets to connectivity... 
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and inside lowdown from our 
outspoken columnists...plus 
every issue includes a FREE Util- 
ities Program for you to add 


to your power-user’s repertoire. 
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@ PC-TRAC and FastTRAP require no 
cleaning 


Our quiet, durable opto-mechanical design 
requires no cleaning or maintenance. 
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as that shown in Figure 4, to automate the 
task of building EMSCACHE.EXE. 


USING EMSCACHE 
To use EMSCACHE, just enter the com- 
mand 


EMSCACHE non 


(You may find it convenient to put this 
command in your AUTOEXEC.BAT 
file.) 

The command line nnn parameter is the 
number of kilobytes of expanded memory 
that you wish to allocate to the cache. If 
nnn is omitted or if it is larger than the 


EMSCACHE.EXE COMPLETE LISTING 


itoa.obj : itoe.aam 
maam itoa; 


atoi.obj : atoi.aam 
maam atoi; 


arge.obj : argc.eam 
maam argc; 


argv.obj t argv.aam 
maem argv; 


emscache.obj : emacache.aam 
maem emecache; 


emecache.exe 1: emecache.obj itoa.obj 
atoi.obj argv.obj argc.obj 
link amacache+itoat+atoi+argvtargc; 





Figure 4: A suitable make file for 
EMSCACHE.EXE. 


amount of expanded memory available, all 
of the free expanded memory (up to a max- 
imum of 8,192K) will be used for the 
cache. 

If EMSCACHE finds a copy of itself al- 
ready present in memory, an error mes- 
sage will be displayed. Otherwise, it will 
terminate and stay resident, decreasing the 
amount of conventional memory available 
for the execution of other applications by 
nnnK, but improving the responsiveness 
of them all. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan a 
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5/17/88—Tha Changin 
Shapa ot Pleat 
Labs Test 43 


Utiliti 
RAM 


6/28/86—Eleven 20-MHz 

options investigatad, 27 

Pd Code ea: Expat 
on type; 10 Faxs 


G/14/88—WORKGROUP 8/31/88—SAVE YOUR 
COMPUTING, LAN Sott- DATA; 18 easy pro- 
ware and Utilities that do frame PE MeonetE ltro- 
tha job, FREE Utility that ducad; 6 sarlous color 
ighlighta tla changas; printers; More. 

re. 


mee 


to aie 4 
needs, More. 
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U26/86—IBM's OS/2 re- 
yee: PC Laba taats 
0-MHZ ae do-it- 


cin ate Lotus 
addins for 
word pevcessor More. 


beat op a 
; 1987 tax 
i 


Carers IBM's 
laser printers; More. 


2/16/88—PC Labs tests 21 
AT clonaa pricad undar 
000; mastaring jaser 
printing; 14 bargain 
spreadsheets; More. 


415/88—Great Graphics 
at your Fingertips; PC Labs 
tests 7 PS/2 add-in mem- 


ory boards; ‘0 top charting Hz PS/2 Modal 60 60 
packages; 16 Intagratad benchmarked; {ivi 

word procassora axam- 
ined, More. 
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§ CLEARLY, THE TOP PERFORMER'® 


“INITS CLASS. 


SHARP'S SUPERIOR DISPLAY TECHNOLOGY MAKES 
ITS NEW LAPTOPS VISIBLY SUPERIOR. 


Sharp's PC-4641 clearly outclasses the competition. With a 
higher resolution display (640x400) and twice the hard disk 
storage space — 40MB— than most competitive XT laptops. Add to 
aa its auigk ie aco ee an the unit's 10 MHz clock speed 
and you have a laptop that's hard to top. 

For more information on theentire => [4] ARP. 
PC-4600 Series, call 1-800-BE-SHARP. FROM SHA 

COME SHARP PRODUCTS" 


© 1989 Sharp Electronics Corp. 
CIRCLE 110 ON READER SERVICE CARD 
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FINDING YOUR PLACE 

In the February 28, 1989, Spreadsheet 
Clinic, you printed a pair of macros that de- 
termine which part of a worksheet is visible 
on the screen and then retum that portion of 
the worksheet to the screen at a later point 
in time. 

Although this technique works, it really is 
more complex than it needs to be. To save 
the current position of a 1-2-3 worksheet, | 
use the macros shown in Figure 1. The first 
statement in the \s macro enters the abso- 
lute address of the current cell into the cell 
named CURRENT (B6). The next state- 
ment moves the call pointer to the cell at the 
upper-left comer of the screen. The third 
statement in this macro enters the absolute 
address of that cell into the cell named 
CORNER (B8). The final statement in the \s 
macro calls the macro named \r. Since the 
statement in cell B2 shifts the worksheet, 
the macro Is necessary to retum the screen 
to its original appearance. 

Dave Hilsee 

Mobile, Alabama 


| be These macros take a more stream- 

i lined approach to returning you to 

a prior worksheet screen, so let’s 

take a closer look at how these commands 

work. The {BigRight}{BigLeft} combina- 

tion in cell B2 moves the cell pointer hori- 

zontally into the column at the left edge of 

the screen. For example, if cells 

AG81..AN100 are visible on the screen, 

and the cell pointer is in cell AJ92, this 

combination would move the cell pointer 
tocell AG92. 

The /wtc/wth combination in cell B2 
sets a horizontal title at the current row—in 
this case it would be row 92. Pressing the 
PgDn key at this point moves the cell 
pointer vertically to the row immediately 
below the bottom of the screen. In this par- 
ticularexample, /-2-3 would move the cell 
pointer to cell AG1O1 and the cells 
AG81..AN91 and AGI01..AN109 would 
then be visible on the screen. 

Next, /-2-3 clears the titles. Pressing 
the PgUp key at this point will move the 


Spreadsheet 
Clinic 


™ FINDING YOUR PLACE: 
Simplifying the macro 
that returns you to a prior 
worksheet screen. 


@ STATIC SERIAL DATE 
VALUES: Entering the 
current date as an 
@DATE function. 





cell pointer to the cell that was at the upper- 
left comer of the screen when the \s macro 
began. In our example, /-2-3 would move 
the cell pointer to cell AG81. However, 
this cell will no longer be at the upper-left 
corner of the screen. Instead, note that 
cells AG70..AN89 will be visible on the 
screen. However, if you run the ‘‘return’” 
macro (\r) at this point, it will restore the 
screen to its original appearance. 

There were two typographical errors in 
the letter that Mr. Hilsee references. In cell 
B5 of Figure 1, there should have been a 
space between the t in Let and the L in 
LEFTCOLUMN. And in the formula (for 
cell B19) at the top of page 302, there 
should not be an @ symbol at the begin- 
ning of the range name LEFTCOLUMN. 


RETURN MACRO 
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STATIC SERIAL DATE VALUES 
VP-Planner Plus’s @TODAY function re- 
tums the serial date value of the current 
date. If you enter this function on February 
26, 1989, it will retum the value 32567; re- 
calculate the worksheet on the following 
day and it will retum the value 32568; and 
so forth. 

To enter a “static” version of the current 
date rather than a “dynamic” one, | use the 
macro shown in Figure 2. Instead of enter- 
ing the serial date value of the current date, 
this macro enters an @DATE function that 
retums that value. The first statement in the 
macro types this formula on the edit line: 


‘1e000+@yEAR(ONOW)+160+@HONTH © 
(@NOW)+GDAY(@NOW) — >. 


it then replaces it with its result: a six-digit 
value. The first two digits of this value will be 
the year, the next two digits will be the 
month, and the final two will be the day. 
Now, if VP-Planner Plus calculated this for- 
mula on February 28, 1989, it would retum 
the value 890228. 

The commands in the second cell con- 
vert the result of this formula into an 
@DATE function. To do this, VP-Planner 
Plus moves the cursor to the beginning of 
the value, types @DATE(, moves the cur- 


COMPLETE LISTING 


D E F 


{Let CURRENT, @CELLPOINTER("address") } 
/wtce/wth{BigRight} {BigLeft} {PgDn}/wtc{PgUp} 
{Let CORNER, @CELLPOINTER ("address") } 


{Goto} 1V8192~ {Goto} {CORNER} ~ {Goto} {CURRENT}~ 


Figure 1: These macros save the position of the worksheet relative to the screen and retum that 
portion of the worksheet to the screen at a later point in time. 
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PROTECT 
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Moke your collection of PC Magazine 
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home—and pratect and organize yaur 
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Spreadsheet Clinic 


VP-PLANNER PLUS MACRO 


B c 


COMPLETE LISTING | 


D E Ly GS 


10008*@YEAR(@NOW)+100*@MONTH ( GNOW}+@DAY (@NOW) {Calc} 
{Home}@DATE( {Right 2},{Right 2}, {End})~ 





Figure 2: This macro for VP-Planner Pius enters an @DATE function that retums the serial date value 


of the date on which the macro was executed. 


| 1-2-3 @DATE FUNCTION MACRO 


i} c D 


COMPLETE LISTING | 


E F GS 8 


10200*@YEAR(@CELLPOINTER( "contents" ) )+1@0*@MONTH (@CELLPOINTER 


(*contents*})+@DAY (@CELLPOINTER (“contents”) ) {Calc} 
{Home}@DATE( {Right 2},{Right 2}, {End})~ 





Figure 3: This 7-2-3 macro replaces an @TODAY function, an @NOW function, or a serial date value 
with an @DATE function that retums the same value. 


sor two digits to the right, types a comma, 
moves the cursor two more digits to the 
right, types another comma, moves the cur- 
sor to the end of the entry, and types a clos- 
ing parenthesis. Since the value 890228 
was on the edit line before the VP-Planner 
Plus program executed these commands, 
the function 


“@paTE(89,02,28) 


would be on the Edit line afterwards. 

As soon as VP-Planner Pius composes 
the function, it enters it into the current cell. 
When it is locked into the worksheet, this 
function returns the same result as an 
@TODAY function would—the serial date 
value of the current date. However, unlike 
the result of the @TODAY function, the re- 
sult of this function is static—it won't 
change when you recaiculate the work- 
sheet on successive days. 

Patrick Sheppard 

Vancouver, British Columbia 

Canada 


| }} L This technique is the simplest way 
§j we know of to ‘‘transform’’ an 
@TODAY function into an 
@DATE function. A J-2-3 macro that re- 
places an existing @TODAY function, 
@NOW function, or serial date value with 
an @DATE function that returns the same 
value is shown in Figure 3. It should be in- 
voked while the cell pointer is on the cell 
that contains the function or value you 
want to replace. 
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#/ £3 PRODUCTIVITY TIP 

1-2-3 does not offer a command 

that allows you to preview a report 
on your screen before printing it. Howev- 
er, you can do this by issuing the /Print File 
command and specifying CON (the DOS 
device name for the screen of your com- 
puter) as the destination file. Then choose 
Go and the report will scroll across the 
screen. 


CORRECTION 

There was an error in the June 13, 1989, 
Spreadsheet Clinic on page 365. The code 
line you would enter when using 
1254:3725 (the address of the first byte in 
the CGA sequence) is 


h37253 


Further, to determine the address of the 
last color-controlling byte, you would en- 
ter the following: 


‘heddress9 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘By Modem”’ sidebar in 
the Utilities column). : 


386” - 286" with 2MB LOADED 


PM386 


@ MIN! DESK TOP 


@ MIN! TOWER 





TOP PERFORMANCE - BOTTOM LINE PRICE 


PM 386-25 60306-25 PROCESSOR (25MHz CPU) 

* 80386-25 PROCESSOR 

* 2MB DRAM, EXPANDABLE TO 8MB 

© 80387 AND 80287 SOCKET 

© 1.2MB & 1.44MB FLOPPY DRIVE 

* SERIAL, PARALLEL AND GAME PORT* 

© 220 WATT POWER SUPPLY 

° METAL TOWER CASE 

* 101 KEYS ENHANCED KEYBOARD 

e OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 


© LAMARK « 34, MIPS = 3.22 Fa 
© ULTRA FAST VIDEO SPEED 4MB 
© 8 EXPANSION SLOT oot 


* MS-DOS, UNIX, OS/2 AND NOVELL \=**. 
COMPATIBLE 


PM 286-16 00206-16 PROCESSOR (16MHz CPU) 

e 80286-18 PROCESSOR 

* 2MB DRAM, EXPANDABLE TO 4MB 

© 80287 MATH-COPROCESSOR SOCKET 

e 1.2MB & 1.44MB FLOPPY DRIVE 

e SERIAL, PARALLEL AND GAME PORT* 

° 200 WATT POWER SUPPLY 

° 5 BAY AT Jr. CASE 

° 101 KEYS ENHANCED KEYBOARD 

© OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 

© SI = 18.7, MIPS = 26 

e ULTRA FAST VIDEO SPEED 

° 8 EXPANSION SLOT 

e MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE 


* CHOOSE FROM 2 SERIAL 1 PARALLEL PORT OR 1 SERIAL 1 PARALLEL 1 GAME PORT 


@ MINI DESK TOP CASE AND MINI TOWER CASE OPTIONAL 


WITH ABOVE BASE SYSTEM = ¢ 

PLUS MONOCNROME DISPLAY 2 5 099 
PM386-25 VIDEO OPTIONS 
[orive oprions | wono_| EGarcoroa | VaacoLon | 
jeeme Rui) [| 2500 { zo [aio 


jroama nuts! | 2eo9 | sg | 3510 
[Liwempesoii:i [3200 | 3619 | 309 





Pus wonocimone osetay * ty 299 


PM286-16 VIDEO OPTIONS 

[oRIvE OPTIONS | WONO | EGACOLOR | VGACOLOR ] 
fawewensy {veo [ao [za | 
feowomu.ts | 1700 [awe | 20a _] 
[ioswe Aut | e00e | eana__{ 2700 _] 







SCHOOL INSTITUTIONS AND MAJOR CORPORATION WELCOME TO INQUIRE FOR VOLUME DISCOUNT 


=) 





TERMS & CONDITIONS: 


a 
FOR ORDER 





30 DAYS MONEY BACK GUARANTEE (LESS SHIPPING) 


WE ACCEPT VISA AND MASTER CARD, 3% SURCHARGE FOR OROER MONEY DADERS AND CASHIER CHECKS WELCOME PERSONAL 
CHECKS AND COMPANY CHECKS, ALLOW 2 WEEKS TO CLEAR BEFORE SHIPPING WE ACCEPTP 0 ‘SFROMCORPORATIONS AND SCHOOL 
INSTITUTIONS VOLUME USERS AND VARS CALL FOR DISCOUNT PRICE ALL SHIPPING COSTS AND INSURANCE ARE EXCLUDED SALES 
TAX APPLIES TD NATIVE STATE. 


ALL OUR PRODUCTS CARRY 1 FULL YEAR WARRANTY ON PARTS AND LABORA ALL SALES ARE FINAL. DEFECTIVE ITEMS REPLACED OR: 
REPAIRED AT OUR DISCRETION NORE TURN ACCEPTED WITHOUT AMA NUMBER ALL RETURN ITEMS MUST HAVE ORIGINAL PACKAGING 
PRICE AND TERMS SUBJECT TO CHANGE WITHOUT NOTICE 





JOMAYX CALL 1-800-777-1288 1-800-365-7702 
I C M A,4 NOW AT NATIONAL CALIFORNIA 

LA. HEADQUARTERS RETAIL STORE NORTHERN CALIFORNIA EAST COAST 

8025 DEERING AVE 11686 VENTURA BLVD 2682 MIDDLEFIELD AD, UNIT C 24-51 44TH DRIVE, 

CANOGA PARK. CA 91304 STUDIO CITY, CA 91604 AEDWOOO CITY, CA 94063 LONG ISLAND CITY, NY 11101 
TEL 818-888-8880 TEL, 818-761-8899 TEL 415-365-700 TEL: 748-786-2004 

FAX. 818-883-5209 FAX 818-761-8990 FAM 415-965-5416 FAX. 718-786-2138 


CIRCLE 103 ON READER SERVICE CARD 


PM 286-12 

© 12 MHz PROCESSING SPEED 

© 512K DRAM, EXPANDABLE TO 1MB 
(EXPANDABLE TO 4MB OPTIONAL) 

© 80287 MATH-COPROCESSOR SOCKET 

*¢ 1,2MB FLOPPY DRIVE 

* 200 WATT POWER SUPPLY 

¢ 5 BAY AT JR. CASE 

* 101 KEYS ENHANCED KEYBOARD 

© OPTIONAL HIGH PERFORMANCE 
HARD DISK DRIVE 

© Sle 13.2(1 WAIT), Sle 15.8(0 WAIT)* 

¢ ULTRA FAST VIDEO SPEED 

© 8 EXPANSION SLOT 

© MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE 


* 0 WAIT OPTIONAL 


% VGA OPTION IS 1024X768, 18 BIT, 256KB EXPANDABLE TO 512KB 


WITH ABOVE BASE SYSTEM 
PLUS MONOCNROME DISPLAY $ 795 
PM266-12 VIDEO OPTIONS 


DRIVE OPTIONS | MONO_| EGA/COLOA | VGA/COLOR | 
jaomeruiet [rsp sro te79_ 


[MMB MFM) [1999 | zig | org 
CC DT: OT 


CALL FOR 386-20, 386-16, 286-10, 
286-8, ANO 8088 SYSTEM 
DISCOUNT PRICE! 


ADD ON CARD SPECIALS 


UNIVERSAL FLOPPY CONTROLLER FOR 
1.44MB, 1.2MB8, 720KB, 360K8 DRIVES $ 40 


EGA GRAPHIC CARD (640X480) 110 
VGA GRAPHIC CARD (1024X768) 225 





16 SIT, 256KB EXPANDABLE TO 512KB 


MULTISCAN VGA MONITOR 469 
COMPATIBLE WITH NEC MULTISYNC Il 


VGA DISPLAY COMBINATION 675 





THE NORTHGATE PROMISE... 


CALL NOW 
= —_—— = FOR OUR 
C CURRENT 

| (Oi 


Fully configured with 68 MB hard 
drive, 14” monitor, 1.2 MB and 
1.44 MB floppy drives, 

Omnikey/ 102 keyboard 

AND MORE... 


That's the BEST reason Northgate’s 
286/12SM complete system deserves 
Your Choice” as your next computer! 





mack the c. 


1, plug it together. 
Turn It on. The sein formatted 
hard drive purrs. Up pops the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. They 
charge extra. Including Dell. 

Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
1-2-3. Try a re-calc. You hardly get 
your finger off the Enter key before 
it's done. You don't know what fast is 
‘til ae ve run this poly, 


e 286/12SM e& = 


. No cheap, old aint 12” 
monitor. Here's a high quallty 14” 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 


monitor puts 256 colors on the 
screen. Siar, piagibicent 
More quality: Wait until you 

oe data entry with Northgate's 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE ey BELONG! 

Z 1 Can’ uw fe) mnike Y ¢ nuwuvhearns 


Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 


ou want the 284/12 
4 





Ey loves our overn 


t replacement policy] Faster than third party 
ene if any v field aia oa part in your system goes down and disables 
your computer, Northgate guarantees to ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT EXPENSE. You get a brand new part—be it the 
largest and most expensive hard drive to the smallest part—and it's shipped to 
you BEFORE YOU RETURN THE OFFENDING PART! Check our competition. In 
most cases, they must get the part or the whole computer back before you 

get a replacement. 


EES 


Northgate 286/12 


MAGAZINE 
Northgate Computer Systems z 7 
13895 industrial Park Blwd.. tio] yt LR 
Piymouth. MN 55441 - 
(800) $48-1993 
(612) $53-0111 


By angtnyy ay 


List Price: With IMB RAM 67MB hard 
disk, 1.2MB 5%-inch or | 44MB 34-inch 


floppy disk drive monochrome card 
and monitor, DOS 33 $2.124 with 
VGA card and monitor. $2.594 


In Short: Northgate bundles high- 
performance sysicms. The competitively 
priced 286/12 combines hardware and sofi- 
ware components to gel the most from the 
12-MHz AT- Level architecture 





Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 
gives you a full IMB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call “Lightning Alley” runs at processor 
speed—12MHz—not 6 or 8 MHz as doothers. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
wo floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360's and 720's. 


Let’c talk diff, 


Let's differences and what makes 
Northgate a better value. Many systems have 
IMB of RAM (including Dell, CompuAdd). 
BUT...only 640K is usable. The other 384K 
is “shadowed: 
That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows— 
want to see what S-LOAW is? Try it. 
Northgate performance is as good or 
better and gives you more for your money. 


PRL 


1 at Narthoate hooin bi Wding vniiITr camniiterc nefay 
| ite J 


eel veel 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
Saturday 8 a.m. - 4 p.m. Central 


Toll e: 800-338-8383 





Canada 





TERMS: VISA, Mastercard, COD, “Big N" credit card. pre-payment (wire transfer). and purchase orders for rated 
accounts. We also ship to APO and FPO. All shipments are FOB Minneapolis. Minn. 


Personal checks up to $6,000 receive instant approval through TeleCheck. 
13895 Industrial Park Boulevard, Suite 110, Plymouth. Minnesota 55441 








Processor—intel 80286/12 inot a (Oi. 
Cabinet—Full size desktop case: con- 
trol panel with system reset button, 
speed switch (8/1 2MHz). hard drive in- 
use light. 200-watt power supply. 

Hard Drive—Microscience 68MB, 


28MS access time. 
Controller— ié-bit, RLL. i:| Interleave 
for 800,000 BPS data transfer. 


Famed OmniKey/|02 keyboard—pick 

of the pros. 

Floppies—One |.2MB 5% Inch: one 

1.44MB 3% Inch. 

Monitor— 4” flatscreen, amber or 

white. 1000 line resolution capability. 
@ Video Adapter—Hercules compatible 

with parallel port. 

Software— Northgate MS-DOS 4.01 

with GWBasic, hardbound covers: 

PCKwick hard drive caching: North- 

gate System and DOS on-line user's 

guide: Northgate Utilities. 


All systems are custom configured and 
manufactured at our production facility in 
Plymouth. Minnesota Approximately 80 
percent of parts used in Northgate systems 
are made In the USA. 

Hard drive 1s factory-formatted iwe 
can do this legally because we are a DOS 
hcenseel and system can be unpacked 
and ready for operations on site in about 
10 minutes Full instructions iwntten and 
pnnted in English} are provided. 


SYSTEM OPTIONS: 


Display—16-bit VGA Greyscale. Analog 
or Multisynch. 

Hard Drives—Up to 600MB, SCSi ESDi. 
RLL (Northgate believes MFM drives are 


[Sam 


FINANCING: 


Use the Northgate “Big N" revolving 
credit card Instead of tying up Visa or MC 
credit. Millions In financing available. easy 
to qualify. 





OR... Lease a Northgate with up to 
five-year terms. Ideal when cash flow is 
important. Phone for details. 

Northgate and Ormnikey are trademarks of Northgate 
Computer Systems Inc. All other products. are 
trademarks tradenames of their respective 
companies. 








Card Drive” 


Card Drive 20 8225 68ms $279 
Card Drive 30 8438 68ms 
Card Drive 40 8450 46ms 


| 20m SS Seagate 32m» 


65ms PC/XT KITS 65ms 
*239 sere mss cm conte S259 


®@MiniScribe 40Mb ecxT Kit M8450 


mums Solutions for Data Merge =. 3) 0 hour Mean Time Between Failure 


Super Fast... 46ms Access Time 
COMPLETE KIT includes a half-height 3 1/2” 
MiniScribe 8450 drive, controller, cables, How- 
To Manual, mounting hardware, partitioning 
software. Autolock! 









These Card Drives use quality MiniScribe 
drives. Card Drives are available for ECT 























Why Buy 
a Card Di ive? 

lily. Card Drives are engineered to be the best in 
| the computer industry. 
Reliability. Every Card Drive is rigorously tested to 
ensure reliable operation. 
Performance. Aii Card Drive products use high 
performance drives and controllers to achieve 
| maximum throughput. 
Peace of Mind. All Card Drives are covered by a 
| One Year Warranty. 
|Value. Card Drives give you more megabytes and 
better performance for less money than the leading 
hard drive on a card. 
Line. The fact is, there just isn't a better 
Pilea abe el lag 








Bi 
bc 





Our multimillon dollar buying power assures 
you the lowest prices anywhere! 


HDT - Your #1 Source 
q sie ] J FL OO "1 


FACTORY- TRAINED gs; 
TECHNICIANS MMC af 





papers Coec, 

























































—— are on hand 
to answer your ~~ 
a agi & spans = questions! 
SOMb ici speen |S Seagate ST251-1 
28ms TT : | 28ms 40Mb 71Mb @Min Wnlo Scrbe= 340Mb 
a . ie" It's FASTININ! M3085 eS M9380E 
With "1 to 1" High Speed Bare $ 6.5ms Access 
Hos lapior for your AT/386. % 18ms A Time With ESDt “t to 1° High 
Poe 2 7 ae _ 5 7 9 Drive 3 69 a, Performance Hard/Floppy 








off ONE adaptor. Autopark. 





*579  °1850 


GS Seagate @MiniScribe 160Mb | 











|40mb Seagate ||| 65Mb —wewneme = -M3180E 
17ms Access Ti 
ST251-0 $ 3 4 9 ST277R-1 i, = 
40ms autopark. 379 ; “paaad 


ALL PRODUCTS are covered by a 28ms 


Replacement Policy! 











In the U.S. and Canada = International Orders: (602) 967-7435 











AN 449A , Ahr. Order Status: (800) 776-3472 [| __30 Day 
HARD DRIVES =“Z2354- . TELEX: 405765 FAX: (602) 829-9193 ||» Worry-Free” 
International _ aan CABS saraniee 
: ( > “9 Re 
1912 West Fourth Street AD apache , j If you ideal t ee 
Tempe, AZ 85281 - (602) 967-5128 oe oii Py < fo on 
= Eom ss 
insight eva | se : al und! 
Daintaoon “erworh bee “ = a ee Pcon9 
Prices and Cl ale! subject change wie en All mem are NEW = 5% surcharge for COD onder. POs accepred from qualified buyer UW Net 20 - 2% surcharge =A SIT 
stupping_for_ EXPRESS “APORPO. widen 3 Day Guatanice conditions shipping & handling charge is_not_relundable peoduct_ musi_be_undamaged and in ongimal condilion 


CIRCLE 351 ON READER SERVICE CARD 


wit User-to-User 


FAST AUTOEXECS 

In User-to-User in the October 31, 1988, is- 
sue, you published a letter by Bill Cooper 
that states how the boot process could be 
made faster by splitting AUTOEXEC.BAT 
Into two halves and running the second half 
from a RAMdisk. There is a much more ele- 
gant way to do this—just insert the following 
five lines at the beginning of your AUTOEX- 
EC.BAT file: 


XP EXIST EsAUTOEXEC.BAT 
GoTo Continue 

COPY AUTORXEC.PAT Bs 

Bs AUTOEXEC 
aContinue 


The above technique can be adapted very 
easily to the case where you have more 
than one hard disk and do not know for sure 
which drive is the RAMdisk, as follows: 

IP RXIST U1eAUTORXEC.BAT 
GOTO continue : 
‘COPY AUTOEXEC.BAT Ei 

IP BXIST EB: AUTOEBXEC.BAT 

E:AUTORXEC EB = 

COPY AUTOEXEC.BAT D: 

IF Exist DzAUTOBXEC. BAT 
Dr:AUTOEXEC D 
COPY AUTOEXEC.BAT Cx 

IF EXIST C:AUTOEXEC.BAT 
= piamiiatiall 

1Continue 


This way you even get the letter of the 
RAMdisk In parameter %1, which also may 
be useful for other setup tasks. 

Hans Satvisberg 

Beme, Switzerland 


Since every file on your disk will 

use at least one full cluster (usually 

GEMS from 1K to 4K), it’s really worth- 

while to use one file instead of two. For a 

system in which the RAMdisk drive is 

known, the first method—with the RAM- 

disk letter ‘‘hard coded’’—is the best way 
to go. 

If you do use the second method, there 


m@ FAST AUTOEXECS: 
Execute your AUTOEXEC 
from a RAMdisk without 
creating an extra file. 


@ XCOPY BY DATE: Use 
XCOPY to copy files into 


directories selected by 
date. 


@ MULTIPLE DOS PROMPT 
COMMANDS: Use FOR to 
run multiple commands 
from the DOS prompt. 





are some things to be aware of. First, you 
might think to beautify the batch file out- 
put by redirecting the ouput of the COPY 
commands to NUL. That won't 
work—the ‘‘Invalid drive specification”’ 
message shows on the screen regardless. 
The reason for this is that DOS error mes- 
sages are sent to the Standard Error De- 
vice, and thus cannot be redirected. Sec- 
ond, this technique assumes that, if a 
RAMdisk exists, it will be the highest 
drive letter. This assumption is usually 
correct, but it is not a certainty. Third, if 
you use the SUBST command to assign 
drive letters to subdirectories, you may run 
into some minor problems. 

Suppose, for example, that you don’t 
have an E: drive but the latter part of your 
AUTOEXEC file uses the SUBST com- 
mand to make E: refer to a certain directo- 
ry. There’s no problem during boot-up be- 
cause the SUBST assignment hasn’t 
happened yet. The batch file doesn’t find 
E:, so it goes on to look for the D: and C: 
drives. But if you happen to run AU- 
TOEXEC.BAT from the command line 
after the SUBST has taken place, it will try 
to copy itself to whatever directory you’ve 
defined as E:, and you will end up with an 
unexpected copy of AUTOEXEC in that 
directory. This isn’t really a big problem, 
but it is somewhat inelegant. 


XCOPY BY DATE 

The secretaries in my office recently 
reached a milestone. They managed to 
create so many documents in a single di- 
tectory (over 1,200 files) that the word pro- 
cessing package they use began to choke 
and lock up every time they tried to load a 
document. Apparently no one had ever 
taught them about subdirectories. 

The first thing | did was to copy docu- 
ments to subdirectories based on their 
common extensions. This still left over 500 
files in one subdirectory, so | decided to 
break this subdirectory down further by di- 
viding it into subdirectories based on the 
file-creation date. 

| tackled the problem by writing a batch 
Program (see Figure 1) to separate the 
files. | had been exploring the XCOPY com- 
mand to set up incremental backups, and | 
realized that | could use its /D and /M 
switches to do this job for me. The /D switch 
is used to copy only files thet have been 
changed since a specific date; the /M 
switch copies only files with the archive bit 
set on, then tums the bit off in the original. 
The finishing touches to the batch program 
were to use ATTRIB to set the archive bit on 
for all the document files and to use MD to 
create the subdirectories. 

The key to this batch file working proper- 
ly is to start at December and work back- 
ward, with the archive bit being tumed off 
once a file is copied. In this way, a file is 
copied only once. Otherwise the NOV di- 
rectory would have DEC and NOV files, 
OCT would have DEC, NOV, and OCT, 
and so on. | could generalize the batch file 
by using parameter variable %1 for the file 
extension and %d2 for the year. This could 
be done by globally replacing DOC with %1 
and 1988 with %2 and then entering 
DCOPY DOC 1988 at the DOS prompt. 

Finally, | deleted the source files and 
then ran a defragger to clean and speed 
things up. Now the word processing pack- 
age works fine, the secretaries can load 
their files, and the disk I/O is much faster. 

Gary M. Lee 

Centerville, Ohio 


SEPTEMBER 12, 1989 PC MAGAZINE 


RETAILERS: 


DEAL YOURSELF IN 


GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You're playing a winning hand 
when you carry the Ziff-Davis 
line of camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here’s your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 


Plus—we make it easy for you to 

et the maximum profit from our 
ine. You get guaranteed profits 
af up to 40% aff the cover price 
af each magazine. Free in-stare 
sales aids. A tall-free HELP line. 
And much, much more! 


So follaw the leader ta big 
profits! To stock the magazines 
that move your stock, call 


-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Floor, New York, NY 10016. 














User-to-User 


id} a The key to this system is the /M 
| fo 3} switch for XCOPY, which copies 

SeMb's any file whose archive bit is set on 
and then tums that bit off. It can make the 
archive bit function as a flag to indicate 
which files haven’t been copied yet. You 
can use this switch to copy (or back up) 
one hard disk directory onto multiple flop- 
py disks, as well. Just use the ATTRIB 
command to set the archive bit on all the 
files you want copied, and then enter 
XCOPY C: \FULL\PATH\*.* A: /M. 
XCOPY will copy as many files as it can, 
tuming off the archive bits as it goes, then 
fail with a ‘‘Disk full’’ error. Put another 
floppy in A: and repeat the process until all 
the files have been copied. 

Of course, in a more general sense you 
won’t necessarily want to start with De- 
cember. If you run this batch file in April, 
you'll make Apnil the first entry and work 
backward from that point. It would be dif- 
ficult to make a batch file like this that 
would automatically start with the current 
month. 


OCOPY.BAT 


MULTIPLE DOS PROMPT 
COMMANDS 

Areal timesaver is the almost-forgotten in- 
temal DOS command FOR. Suppose you 
need to copy the following five files from a 
hard disk to a floppy: BPACCESS 
.DBF, BPLEVEL.DBF, BPACCESS 
.DBT, BPAREA.DBF, and BPTEST 
.DBF. Also suppose that the command DIR 
BP*.DB? lists 40 files, only 5 of which are 
the ones you want. One way to make the 
copies is to create four separate COPY 
commands. But instead of creating the 
COPY commands, we can let DOS do the 
work by issuing the following command at 
the DOS prompt: 


POR Uf IN (ACCESS LEVEL AREA TEST) 
;, DO COPY BPUL.DB? A 


Another case where FOR is handy occurs 
when copying from one subdirectory to an- 
other only files with certain extensions (for 
example, .DBF, .DBT, .FRM, and .EXE). 
This can be accomplished with the follow- 
ing command: 


FOR tf IN (DB? FRM EXE) DO COPY *.tf 
\SuUBDIR 


COMPLETE LISTING 


This batch file is used to move .pDOC files from the main 
word processing directory to sub-directories named JAN - 
DEC. It should be called from the main word processing 
directory. after checking to see that everything copied 
correctly the source files should be deleted manually. 


ECHO OFF 
ATTRIB +A *.DOC 
MD 

MD 

MD 

MD 


-Doc \DEC /D:12-01-1988 
-Doc \Nov /D:11-81-1988 
.Doc \ocT /D:18-01-1988 
-Doc \SEP /D:09-91-1988 
-Doc \AUG /D:08-91-1988 
-Doc \JUL /D:07-01-1998 
-Doc \JUN /D:06-01-1988 
poc \MAY /D:85-91-1988 
-Doc \APR /D:@4-81-1988 
DOC \MAR /D:03-01-1988 
Doc \FEB /D:02-01-1988 
.Doc \JAN /D:01-01-1988 


* 
* 
* 
* 
* 
t 
* 
n, 
* 
® 
uly 
* 





Figure 1; This batch file uses XCOPY to put each month's DOC files into a separate directory. 
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Consider as well the case in which you 
need to create multiple subdirectories. | re- 
cently needed to create ten subdirectories 
representing ten states. The following does 
just this: 


FOR €A Im (WA WC SC GA FL AL tu wy | 
‘MD PA) DO MD \usa\ta 


Here is a way to set the date and time, 
change directories, and load a program: 

‘yor ta zm ( {pars ‘TIME emir EXENA 
DO 8A 


Have you ever wanted to use the TYPE 
command on multiple files (TYPE °.TXT 
>>TEXT)? You can’t because the TYPE 
command does not accept wildcards. But if 
you use a wildcard inside the parentheses 
of a FOR command, it works just fine: 


"FOR 8A IM (*.XT) DO TYPE OA >>TRxT | 


ea a 


The above command creates and exe- 


cutes a separate command for each find of 
the wildcard. 

Remember, anytime you need multiple 
commands of the same type, check the 
FOR command first. 

John William Beckner 

Lumberton, North Carolina 


PC Regular readers of this column 
know that we exptoit the FOR 
Gia command as much as possible in 
batch files. Using FOR to execute one 
batch line that handles ten operations is 
much faster than executing ten separate 
batch tines. However, FOR is indeed just 
as useful at the DOS command line. It cer- 
tainly won’t replace batch files, but you 
can use it to execute a series of commands, 
provided that each command is a single 
word with no command-line parameters. 

You can get into trouble if you use redi- 
tection in a FOR command. DOS sets up 
the redirection only once, before executing 
any part of the FOR command. For exam- 
ple, this will not work: 


“FoR Af IN (x1 22 X3) DO MORE < tf 


DOS looks for a file called ‘*%f’’, doesn’t 
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find it, and ends the command with a ‘‘Fite 
not found”’ message. 

The tesson here is a simple one—don’t 
use the FOR variable in filenames for redi- 
rection. 


PRODUCTIVITY TIP 

The PAUSE command in a batch 
MEG file always displays the line 

“‘Strike a key when ready . . .”” You can 


suppress this message and substitute one of 
your own. Just ECHO your message and 
redirect the output of PAUSE to the NUL 
device. For example, 





SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (see the ‘By Modem”’ sidebar in 
the Utilities column). a 
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FIXING A BUG 
David Bartholomew's letter (Power User, 
December 13, 1988) says that when 
dBASE Ii! Pius databases are linked with 
the SET RELATION TO command, the DE- 
LETED() status of the secondary database 
is ignored even if SET DELETED is ON. 
Ihave found a way to persuade dBASE 
iil Pius (and FoxBASE Plus) to pass over 
deleted but unpacked records in a related 
database. In Mr. Bartholomew's example, 
the related database is indexed on the cus- 
tomer number field via this command: 


INDEX Om Custoum JO cust 


The problem arises because this index 
includes pointers both to deleted and to un- 
deleted records. This is necessary because 
you might decide to RECALL a record at 
any moment. The consequence, however, 
is that wrong Information can be puiled up if 
the index happens to point to a deleted (and 
obsolete) lookup record. 

My solution is to build a conditional in- 
dex in which deleted records are assigned 
a “garbage” string that wiil definitely not 
match. For example, 


INDEX OW TXF(DELE(),°a2*, 
must jo er 


30. 





Unfortunately, this solution does employ 
the “immediate if” function, which is not 
avaliable to pre-dBASE Ill Pius users. 
Jonathon Cert 
New York, New York 


Pp + The INDEX command is much 

more versatile than many people 
SEEM realize. The index key can include 
constants, memory variables, functions, 
or fields from related databases (see Power 
User, March 28, 1989). In fact, you can 
build an index on any valid data expres- 
sion. 

The danger with these exotic indexes is 
that they are difficult to update, particular- 
ly if the key expression used contains a 
memory variable or other expression that 


Power User 


@ FIXING A BUG: When 
linking databases, there's 
a workaround for the bug 
in dBASE Ill Plus and 
FoxBASE Plus. 


# WORDPERFECT’S /R 
SWITCH: The /R switch 
has a different function in 
WordPerfect 5.0. 


= AUTOMATICALLY 
INSERT A TABLE OF 
CONTENTS: Insert table 
of contents codes Ina 
WordPertect document 
while typing. 


@ COUNTING PAGES IN 
WORD: Retrieve a page 
count in Microsoft Word 
4.0 and insert it into your 
header or text. 





is external to the actual fields being in- 
dexed. Thus, if a memory variable is used 
but is not present the next time the index is 
accessed, the system will choke. 

Note, then, that the index file created in 
Mr. Cerf’s workaround is not automatical- 
ly updated when an item is deleted or re- 
called. Consequently, it is advisable to cre- 
ate such indexes immediately before their 
use and to erase them immediately aft- 
er.—Brad Stark 


WORDPERFECT’S /R SWITCH 

in the September 13, 1988, issue one of 
your Productivity Tips recommends using 
the /R option in WordPerfect to load the 
compiete program into memory. Users 
should be aware that in WordPerfect Ver- 
sion 5.0 there has been a change in how 
this option functions. Rather than load the 
program overiays into conventional memo- 
Ty, as earlier versions of WordPerfect did, 
WordPerfect 5.0 uses this switch to load 


them into expanded memory. 

The manual states that you need about 
300K of expanded memory to use the /R 
function, but I've found through trial and er- 
ror that you need 328K (327,680 bytes to 
be exact). If you do not have expanded 
memory or have less than 328K of unallo- 
cated expanded memory, WordPerfect 5.0 
wiii retum an error message and then load 
and run as if you had not used that function. 

Steven M. Atran 

Tallahassee, Florida 


I hope nobody was seriously con- 

fused by this difference in Word- 
us Perfect 5.0. Normally either ver- 
sion of WordPerfect loads only a portion of 
its program code into RAM. When it needs 
to use a feature and the code for that feature 
isn’t present in RAM, it loads it from the 
disk. This can slow down your operations. 
In Version 4.2 the /R option causes the 
normally overlaid code to be loaded into 
ordinary RAM. In Version 5.0, /R makes 
WordPerfect store that code in expanded 
memory. Either way, you avoid unneces- 
sary disk accesses, but the 5.0 method 
leaves more ordinary RAM free to hold 
your documents.—Neil J. Rubenking 


AUTOMATICALLY INSERT A 
TABLE OF CONTENTS 
WordPerfect makes no provision for insert- 
ing table of contents codes during the initial 
typing of a document. This leads to exces- 
sive efforts later to scroli through the docu- 
ment and insert the codes at the paragraph 
numbers and titles. 

Setting up a WordPerfect document for 
a table of contents can be time-consuming, 
particularly for large technical documents 
that frequentiy contain dozens of para- 
graph numbers and tities. The normai 
WordPerfect procedure calls for scroliing 
through the completed document and iden- 
tifying each title that is to be iisted in the ta- 
ble of contents. This requires blocking each 
heading, pressing Alt-F5 (mark text), se- 
lecting Table of Contents, and choosing a 
level. However, using the macro i've en- 
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closed, you can mark each such paragraph 
during the initial typing of the document. 

K. Karl Kuler 

Sterling, Virginia 


j The macro Mr. Kuller submitted 
involved storing a copy of table of 
contents codes for each level in a 

separate file, bringing that file into Docu- 
ment 2, and copying the codes out as need- 
ed, Fortunately, there’s no real need to use 
a separate file or to squander Document 2 
on this operation. The simple macro in 
Figure 1 will insert a begin-end pair of 
codes for Table of Contents level 1, and 
that may be all you need. 

If you want to be able to choose the Ta- 
ble of Contents level, you'll need to modi- 
fy Figure | in the macro editor. After creat- 
ing the macro above, press Ctrl-F10 and 
then Alt-T. You'll get a choice: replace the 
existing macro or edit it. Choose 2 to select 
edit and, while you're in the editor, choose 
2 again (Action). 

In the macro editor, press Enter to cre- 
ate a blank first line. Now press Ctrl-PgUp 
and select CHAR from the menu of special 
macro commands. Finish the line with 


(M-Belect Toc level (1-5): ~ 
This prints the message on your screen be- 


ALT-T MACRO 


<ctrl-F1@> 
<Alt-T> 
<Space> 
<Alt~F4> 
<Left><Left> 
<Alt-F5>11 
<Del> 
<ctrl-Fl@> 





tween the two tilde (~~) characters, waits 
for the user to press a key, and stores the 
key in variable 1. Now move your cursor 
to the second | after {MARK}. Delete it, 
and insert a {VAR 1} code by pressing 
Ctrl-V followed by Alt-1. 

This looks good, but if you press a key 
other than a number from | to 5, it will fail. 
So we’ll add error checking. Move up to 
the second line and hit Enter three times. 
On the first line you’ve just opened up, in- 
sert a {CASE} code by selecting it from the 
macro codes menu. Inserta {VAR 1} code, 
and finish out the line: 


“ {CASE} {VAR 1})1°OR"2“OK-3-OK-4 
*0K73-0.. eee 
This will cause WordPerfect to jump to a 
label called OK if the value of {VAR 1} is 
1,2, 3, 4, or 5. On the next line, enter a 
{RETURN} code by selecting it from the 
macro codes menu. This has nothing to do 
with the Retum key—it’s a command that 
causes the macro to end. On the next line 
insert a {LABEL} code, again from the 
macro menu, and finish the line with OK. 

When you’re done, the macro should 
look like Figure 2. Press F7 twice to save 
the macro and leave the editor. 

Now Alt-T prompts you for the Table 
of Contents level. If you type a number 
from | to 5, you'll get a begin-end pair of 
codes for that level, ready for you to type 
in the heading. If you type any other key, 
nothing will happen.—Weil J. Rubenking 


COMPLETE LUSTING 


Begin macro definition 

Call it Alt-T for Table of contents 
Insert a space 

Block on 

Block the space 

Toc level 1 

Delete the space 

End macro definition 


Figure 1: This macro inserts a begin-end pair of codes for Table of Contents level 1 in WordPerfect. 


MODIFIED ALT-T MACRO 


COMPLETE LISTING 


{CHAR}1 Select-Toc:level:(1-5):°7~ 
{CASE} {VAR 1}71~0OK~270K~ 37 0K~ 4~0K~5~OK7~ 


{RETURN} 
{LABEL} OK~ 
{DISPLAY OFF}: {Block} {Left} {Left} {Mark 
Text}1{VAR 1}{Del} 





Figure 2: By editing the macro shown in Figure 1, you can choose the Table of Contents level. 
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COUNTING PAGES IN WORD 

it’s often necessary to enter the page count 
of a document into your text. The macro 
shown in Figure 3 will hendle this chore 
eutometically. 

First, create a glossary entry celled 
Merk designeting any singie character that 
you never use. For example, you could 
choose an asterisk or backslash, though for 
most peopie the best option is one of the 
high-order ASCII characters. Word will let 
you create these by holding down the Alt 
key, typing e number such as 245 on the 
numeric keypad, and then releasing the Alt 
key. The macro requires thet the document 
paginetion is up to date (use the Ese Print 
Repaginate command). This is best done 


PAGES MACRO 


<ctrl esc><esc>mark<f3><left>«set M=selection» 
<ctrl pgdn><ctrl esc><alt f5>«set P=field» 


<esc>u«Pn<f£7><del> 


These lines display a reminder to the user 
and start a manual repagination of the doc- 
ument. The first pause command forces 
the macro to stop so you can read the mes- 
sage. The second pause command lets you 
manually paginate. If you leave it out, the 
macro will ignore the request for manual 
repagination. 

Another useful modification of Mr. Ry- 
der’s macro is to nest this macro inside an- 
other one. The most likely place to use this 
macro is in a header. For example, type the 
following line: 


Page x of y pagee . 


Now, you should name this macro Pages 
and combine it with the built-in Page mac- 
ro by nesting both inside a third macro 
called Headerpage. (The Page macro auto- 
matically enters the current page of a docu- 


<esc>suM»<tab>u<tab>y<tab>n<enter> 


<ins><right><backspace> 





Figure 3: This macro automatically enters the number of the tast page of a file at the cursor position. 


manually, so itis not included in the macro. 

First, the macro enters the placemerk 
Mark at the current cursor position and re- 
cords it in e variable called M. Next, it goes 
to the end of the document, invokes the 
Jump Page command (which uses the cur- 
rent page as the default entry), and sets the 
verieble P to the current page number. 
Then the macro deletes the variable P to 
the scrap, searches for the marker, and in- 
serts the page number at that location. Fi- 
haily, it deletes the marker, ieeving the totai 
pege count in the scrap so you stiil heve it 
available to insert elsewhere. 

Alan Ryder 

Winterthur, Switzerland 


p This is a useful macro as it stands. 

However, there is a way to add the 
iE paginate command to the macro 
and still paginate manually. Simply add 
the following lines after entering the place- 
mark, but before going to the end of the 
document: 


‘@Pause Macro will now repaginate. — 
Hit Enter to etart and when 
pagination ie done» 

<ctrl eec>pry<enter>«pauees) 


ment). The Headerpage macro will now 
look like this: 


Page page<f3> of pagee<t3> pages 


Run it while creating a header, and you 
will get 


‘page (page) of ZX pagee 


The (page) statement will automatically 
update at print time. To update the total 
number of pages, you will need to rerun 
the Pages macro before each print- 
ing.—M. David Stone 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on a disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “By Modem”’ side- 
bar in the Utilities column). a 
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While C and Assembler give you power 
to bum, switching back and forth Eee them 
can leave your brain feeling a little fried. 

anf ee = aaitng And con- 

tly retracing yo 

San all ar Now ee 's Microsoft® 
QuickAssembler. Available with our clever 
QuickC*Compiler in one location: the first inte- 
grated environment for C and Assembler. 

For the first time, you can save time with 
an integrated editor, compiler, assembler and 

that let you create C programs, mixed 
Cand Assembler programs, or Assembler pro- 
grams that stand alone. 

To make sure you feel at home i in your 
new environment, we've designed Microsoft 
ar Advisor, a hypertext electronic manual 

that coaches, coaxes and guides you on screen. 


Quick Advisor gives you access to information 
on alRey BI la MS-DOS’ ous And it 
even lets you cut an ee 
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HUGE QUICKBASIC ARRAYS 
! purchased Microsoft's QuickBASIC 4.0 
because it is supposed to be able to handle 
data errays es large as evailable memory. 
Unfortunately, whenever ! attempted to di- 
mension a fixed-length string array larger 
than 128K (my application requires at least 
2,000 fixed-length strings of length 80), | 
would receive an error message. 
According to the QuickBASIC docu- 
mentation, creating an array larger than 
64K requires using the $DYNAMIC meta- 
command and the /AH compile switch. ! 
tried this but it didn’t help. Even though BA- 
SIC’s FRE(-1) function showed that more 
than 300K of memory was available, | still 
received e "Subscript out of range” error. 
The solution to this problem wes both in- 
teresting and informative. As it tumed out, 
because the length of each string in my ar- 
fay was not an even power of 2, the last 
String that fit within e 64K segment did not 
end exectly on (did not align on) e segment 
boundary. QuickBASIC cen hendle only 
one “Iintersegment gap” in e given array, 
which limits the array to a total size of 128K. 
The answer, therefore, is to make each 
element an even power of 2 in length. In my 
case, though ! needed only 80 bytes per el- 
ement, ! hed to increase it to 128 bytes. 
Jemes J. Orleff 
Rochester, Minnesota 


| } | Because numeric variables always 
t i have a length that is a power of 2, 
the only limit QuickBASIC will 
impose is a maximum of 32,767 elements. 
But fixed-length and TYPE arrays are an- 
other matter entirely. Because Quick- 
BASIC will not allow an array element to 
span a segment boundary, it will, in fact, 
“*fudge’’ the address of the first element to 
whatever is needed to ensure that the last 
element in the first segment ends on a seg- 
ment boundary. 

A numeric array always begins at offset 
zero, in whatever segment QuickBASIC 
happens to place it. But when you dimen- 
sion a fixed-length string array to 820 or 
more elements and each element has a 
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@ HUGE QUICKBASIC 
ARRAYS: Tips for 
creating huge arrays in 
QuickBASIC that occupy 
all avallable memory. 


@ CAREFUL USE OF 
INITIALIZATION CODE: 
Initialization code is 
handy in Units, but 
misusing it can defeat 
Turbo Pascal's “smart 
linking.” 


@ RUN MULTIPLE 
COMMANDS: Use this C 
program to run multiple 
commands from the 
command line without 
having to write a batch 
file. 


@ SELF-MODIFYING 
TURBO C PROGRAMS: 
Use Borland Turbo C 
.COM files to modify 
themselves and store 
program data within the 
executable file. 





length of 80 characters, QuickBASIC will 
instead assign the first element to begin at 
address 16. However, a split is still inevita- 
ble by the end of the second segment, 
which is why QuickBASIC refuses to cre- 
ate a fixed-length array larger than two 
64K segments.—Ethan Winer 


CAREFUL USE OF 

INITIALIZATION CODE 

While using the Turbo Pascal 5 integrated 
debugger, | discovered a mistake that is 
probably common for users of Turbo Pas- 
cal Versions 4 and 5. Most users build up a 
personel utility Unit to provide all those 
standard facilities that Borland “forgot” to 
include. Turbo Pascal's smart linking pre- 


vents code from being included for parts of 
the Unit that are not called for in the pro- 
gram. Well, this is a/most true. 

Single-stepping through e new pro- 
gram, | found myself in unfamiliar territory. 
Then | recognized it as the initielization 
code for a seldom-used printer procedure 
in my personal utility Unit. Initialization code 
(the code between the final BEGIN..END 
pair in the Unit) is always included, whether 
or not the veriebles initielized ere ever 
used. Eech program !'ve written over the 
last year contained machine code assign- 
ing e defeult page length of 66 and an initial 
line count of 1, even if the program never 
Printed e single character in page format. 

To keep executable programs et mini- 
mum length, therefore, evoid initialization in 
general-purpose Units. | have moved my 
print utility to its own Unit that must be spe- 
cifically invoked in the “uses” clause. 

John P. Reid 

Beer, Deleware 


1 }} £3 Code in the Initialization section of. 
| gf) a Unit not only gets included in ev- 
ery program that uses that Unit, it 

always gets executed. The Initialization 
area is intended for code that’s essential to 
the working of the Unit. For example, you 
might put a keyboard Interrupt Service 
Routine (ISR) in a Unit, and in the Initial- 
ization area put the commands to install the 
ISR. For completeness, you’d add an Exit 
Procedure to DE-install the ISR. Now in- 
corporating that ISR into a program is as 
simple as putting the Unit in your “‘Uses’’ 
clause. 

That's one kind of example—a single- 
purpose Unit. But for Units that contain a 
multitude of different routines, it’s a dif- 
ferent story. Turbo Pascal’s ‘*smart link- 
ing’’ means that any routines your particu- 
lar program doesn’t call won’t take up 
space in the compiled program. But, ini- 
tialization code is always included. Not 
only that, any routine that’s called by the 
Initialization code will be included in the 
compiled program. If you create a general- 
purpose Unit, don’t put any code between 


SEPTEMBER 12,1989 PCMAGAZINE [EEE 


Languages 


the final BEGIN..END pair. That way 
your programs will include only the code 
they need.—Neil J. Rubenking. 


RUN MULTIPLE COMMANDS 

Ihave enclosed a program that the readers 
of PC Magazine might enjoy. it allows the 
user to execute a series of commands such 
as DIR, CHKDSK, and others without the 
need to create a batch file. It's called SUB- 
MIT, after the CP/M batch file facility. After 


entering a series of DOS commands, batch 
filenames, or other program names at the 
command line, hit Return, and the com- 
mands are executed one after the other in 
the order they were entered. 

Stephen C. Callender 

Hollis, New York 


———————— ee 
RUN.C COMPLETE LISTING 


intf(command_prompt)s 
fe nuw.c tf : 
/* Compiie with these options if Quisker /W3 /sp /om /I§)TWCLUDE) /DNEC */ 
/* Compiie with these options if Turho C1 -OTC -0 -v -IG{INCLUDE) -LS(LIM) °/ 


dinelude <stdio.h> 
finclude <procees.h> 
Ginciude <etring.b> 


OSE definad(msc) 
finciude <pelloc.h> 
Gendit 


O1f defined(tc) 
Ginclede <eline.h> 
fendi 


¢* runcat now has the § of commands given either way, 
and the commande are poicted te by pointers in runsts 
77 
Af ¢iruncnt) /* oo Commands givens quit ¢/ 
t 
Ppriatt (oeage)7 
exitqlys 
’ 


forth = 9; a < runcnt; n++) /* procese each command */ 


{ 

peintf(*\ate\o-, rosete|p))r /* echo out the command */ 
Sinelude <errno.h> 
include <feot].h> 
Pinelude <etdlib.h> 


Af) ZeCommandCommand)rnavetrjo))) /* if DOS command t/ 


{ 
Af (ayetem(runsts(a))) d* Land comunp.com te run */ 


pecres (re (208 omdy*); 


i 
fincluége <sye\types.h> 
Sinclude <sye\etat.b> 
7] 


alae 
RunProgram{runstr)o}); #* eine run ae © program */ 
frae(runetz (a) 
finclude <ic.h> ¢ (ape 


void 
iat. 

void 
void 
void 


) 
exit(ey; 
} 


make _command(cher *token); 
IecommandCommand(char *command)) 
RunFrogram(char *command); 
hotamoryEzit (void) 7 

main(int arge, char **ergv); 


void make_command(ohar *token) 


{ 
A£¢i(runstrjruncet) « maiioc{etrleo(tokee)+1))) 
toe 


atecpy (ronete(runent), token)y 
runcot++) 
, 


Oifadet TRUE 
Odefine TRUE 1 
fendit 


sifodet FALSE 
tdetine FALSn 9 
fendit 


/* table of Internel DOS commande */ 
char *Cemandcons[) « 
ty 


Tecommandcoomand(cher *command) 


{ 

regieter cher **p, *token 

eher teap(MAXCOMMANDLIME+1) 7 

etropy (temp, command) s 

token = etrtekitemp, wadelin)) 

etrupr(tekeo}s 

for(p = Cammandcoms; *p) p++) 
Afcletremp(*p, token) 

retaro TRUE) 


/* buffer for command linc */ 


7, "AIR", “BCHO* , "ERASE", “ND“, 


IR", °CLES, COPE, CCEST: ¢ “UATE 
FAUSE' 7 (RENAME, "ROIG, "SET“, 


tdefine ORLIMETER é* semicolon delimiter / 

char ewadelim = = \\/\t\n"7 /* whitespace delimiters ¢/ retore FALSR; 

cher *aaage = [Renae FRO command; command; . ! 
rao - then acter each. command followed by <RETURH>\n“3 

ebar scommand_preapt @ *\nCommand: *7 

fdefine MAXCCIOUNOLIWE 129 #* command dine eine */ 

Sdefine MAXCOMMANDSTACK 100 ¢* max commands to ‘atack’ ¢/ 

as /* max command-line commands */ 


void  maotrogran(cher *command) 


pee ‘scmd_arge|NAXCOMMANDS) 7 
ohar ‘token; 

int erg = 2, 4; 

ghar *betch_command = */e*; 
manset (cud_erge, 9, eierof (cad_erge)); 


é* array of pointers for epawn */ 
@definc Maxcormunpe 


char ¢ronets)MANCOMANDOTACE) 1 
int runcet = 9) 


d* pointers to commands v 


/* clear the pointer arrey */ 


char **argy) cmd_orge[#) = geteov("COMsFEC); 
emd_arge]i) © batch_command; 
/* met op the arguments */ 


Sf()token = etrtok)ecamend, vadelia)) Je WULL) 


void maingint args, 
{ 


obar cmdline (KANCOMMANDLIWE+i |; /¢ buffer for command iine */ 
ahar *tokeo; f@ the aeeceiated poieter */ 
Lat o; 
emdiine)S) © ‘\9'; 
if¢erge > 1) 

4 


{ 

Af(i(cmd_erga(erg] © selloc(etzlen(token)+1))) 
the 

atrcpy(cmd_s Arges), token); 

for( 7 token = etetek(MULL, vedeiin); arg+>) 


/* Af argumente */ 


wale { 

@ (argo-~) 

Af(0(cmd_arge(erg] = melloc(etrlac(token)+1))) 
WomamoryRxdt (}7 

Scrert sesrene ler}: token)) 





{ 

atreet(cmdline, sargvee)? 
etecet(cmdline, * “)4 

i) 


/* parae nat and mailec etring for each command (';' aeparetor) «/ 
for(token = HULL) 
token = etrtok((token ? BULL 2 cadlina), DELINETER); ) 

t 


make_command(token)) 
Af(rencot >= RAXCONMIANDS) 


} 
Af(epewovp(P_WAIT, cmd_arge(2), $cmd_arge(2)}) /* ruo the program..... 
Af (emd_arge(9)) 


oo 


{ 

if(epawnvp(F_WaTT, cud_arge($], cmd_erge)) 

/* and quit if too many */ perror(*run (program)*); 
breek; 

, 


’ 
alae 
printf (°COMSPECS not eet in environment, cannot esecate\o")) 


} 
eine /* no comsand-Line ergumnte*/ 
for, £ = 2) 4 < erg: ite) 


; frae(ond_args(i))) 


void Womenosyzait)void) 


{ /* free each nou-MULL pointer ¢/ 
printf (command_prompt)s 


while (atrleo(gete(emdline)) > $) 
make _command (cmdline); 


if¢runcet >= MAXCOMANDS) 
breaks 


t 

printf(*\nrun: Wot enough memory to proceed"); 
exit(i)) 

, 


/* and quit if ton many °/ 





Figure 1: RUN.C allows users to run multiple commands, including DOS commands, batch files, or other programs, from the command line. 
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| } | Lj This is a great utility! I liked Mr. 
i Callender’s program so much that 
I took it a few steps further. 

First, I increased the command stack 
from an intemal two-dimensional array to 
an array of pointers that are allocated on- 
the-fly. I also increased the array size so it 
allows the program to mun up to 100 com- 
mands. And I renamed the program, 
which is shown in Figure I, to RUN. 

The original program prompted you for 
each command: you typed each command 
and pressed Return. If you pressed Return 
by itself, the program began to execute the 
commands. | retained this, but added a fa- 
cility to pass several commands on the 
command line. Of course you must use de- 
limeters to separate the commands. The 
program is set up to accept semicolons to 
separate them, but if you prefer a different 
delimiter, you can change the SEMICO- 
LON define at the beginning of the source 
code. 

Programs that execute other programs 
or commands always face the dilemma of 


This is what 


a year’s worth of 
PC Magazine looks like 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY]! 
COMPUTER LIBRARY™ Is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And If that’s not enough, It also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
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distinguishing between DOS commands, 
programs, and .BAT files. RUN uses a ta- 
ble of internal DOS commands to distin- 
guish them from extemal commands or 
batch files. If it finds a command in the ta- 
ble, it uses the system function to load the 
DOS command processor, COMMAND 
.COM, and run the command. If it’s not in 
the table, RUN passes the command to the 
spawnvp library function, which will try 
to run the command as a program. If 
spawnvp retums an error, RUN will as- 
sume that the program was, after all, a 
-BAT file and passes it to COMMAND 
.COM to execute. 
Touse RUN, type 


DROW Cémmandi;.: command2; command3; ” 
Dees <onter> (a thige | af 


If you simply type 


sen.) 4 


the program will prompt you foreach com- 
mand. If you press Return by itself after 
one of the prompts, RUN will begin to ex- 
ecute the commands in order.—Richard 
Hale Shaw 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 

Locating the exact information you need 
Is a snap because COMPUTER LIBRARY 
Includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish 
rapidly locates all the articles it \ 
that mention that topic < \ 
and makes them avail- \ 
able for your Instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 





SELF-MODIFYING 
TURBO C PROGRAMS 
Ineeded to write a program that could save 
the system date and time every time Iranit. 
Instead of creating an external data file to 
store this information, lused Turbo C’s Tiny 
memory mode! to create a COM file so that 
the program could modify itself. The pro- 
gram updates the date and time variables 
in their locations in the executable program 
on the disk. 

Tom Cervenka 


Berwyn, lilinois 
j i { This is an inventive solution to a 
4 common problem. Suppose you 
wanted to write a program that 
needs to maintain and update a small 
amount of information—date and time is a 
perfect example. You can choose the usual 
solution and create an external data file, 
but then you have to answer several ques- 
tions. What will you name the file? Where 
will you store it? Should you write-protect 
the file to prevent accidental deletion? 
What if the program can’t find the file? 
You won’t even need to consider these 
questions if you use the WRITEVAR 
function shown in Figure 2. The function 





hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more Information call 
(212) 503-4400 today. 
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allows the calling program to store data in- 
side of itself. To use the function you must 
create a .COM file using Turbo C’s Tiny 
memory model. The only caveat is that the 
combined program and data space used by 
a .COM file must not exceed 64K. How- 
ever, most of the time this should be more 
than enough space for the smaller utilities 
that would use this technique. 
WRITEVAR takes three parameters. 
The first is the name of the executable pro- 
gram, which under DOS 3.0 and later is al- 
ways available in C as argv[0}. The next 
parameter is the address of the variable. 
The variable is defined as a void pointer in 
the function prototype, allowing the call- 
ing function to pass WRITEVAR the ad- 


WRITEVAR.C 


dress of any type of object. The last argu- 
ment is the size of the variable itself. 

WRITEVAR’s job is straightforward: 
it opens the file, seeks to the variable’s off- 
set in the executable program file, writes 
the new contents of the variable, and 
closes the file. The most critical step in the 
process is calculating the offset of the vari- 
able that’s in the file. Since Turbo C’s Tiny 
model produces a .COM file, this is easy. 
When DOS loads the file from disk, it cre- 
ates the Program Segment Prefix (PSP) 
and places the contents of the .COM file 
immediately above it in memory. By sub- 
tracting the size of the PSP (256 bytes) 
from the address of a variable, we can ob- 
tain the disk offset of the variable in the 
.COM file. 

To calculate this offset, WRITEVAR 
takes the address of the variable (which is 
passed as a void pointer), and assigns it to 
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a WRITEVAR.C = Writes new variable contents hack to the executable bn af 
/* Compile with -D?Tc -0 ~w <I$(INCLUDE -L$(LIB) -% -it -mt ee 


#inelude<etdio.b> 
#include<etring.h> 
tinelude<arrno.h> 


fdefine sToRAcE_SISE 80 


char atorege(STORAGE_|! SISE) = “Nelle, out there!*; 


char etorege2(STORAGE_9I3E}) 


int writevar(char *filename, void evar, unsigned varlen)) 


void main(int arge, char **argv);- 
void main(int argc, char **argv) 


t 
priot£("storege=te\o", storage); 


printf ("Enter new velue and press <RETURI>\n° 
if(gets(storage2}) 66 strlen(storsge2}) 


{ 
atorsge2( sizeof (storage)-1} = °\6'; 


atrepy (storage, atorege2); 


” 
/* get new values */ 


/* force WOLL terminate */ 
/* update the executable */ 


if(writevar(argv(9}, stersge, sizeof (storsge}))} 
printf ("storage successfully updated\n"}) 


elee 


printf (‘Unable to update storsge\n"}; 


} 


int writevar(char *filename, void ‘var, unsigned varlen) 


{ 

FILE *fp; 

long off = 614; 
unsigned x; 

int retval = 6; 


x= (unsignedjver; 
Xx —= 8xl06; 
off += x; 


if(fp = fopen(filename,"r+b")} 


{ 
SE UL Sewek (2p 9ees SEEK_SET)) 5 “ 
if (fwrite(var,i,varlen,fp) == varlen) /* write the variable */ 


retval = 1; 
fclose(fp}; 


» 
return retval; 
, 


/* close the file */ 


/* get address of variable ef. 
/* edjust for PsP */ 
/* off now hae disk offset */ -.. 


/* open tho executable */ ' - 
/* aeek to ‘ddek offset */ 





Figure 2: The WRITEVAR function shown here updates variables in a Turbo C .COM file, eliminating 


the need for some types of external data fites. 
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an unsigned local variable. It decrements 
the variable by 100h (256 bytes) and uses 
this value as the offset into the executable 
file. The varlen parameter ensures that 
the appropriate number of bytes is written 
at that offset. The function returns | if the 
variable was successfully updated. 

The function can work with a sizable 
amount of data. Let’s say that your pro- 
gram’s code was around 32K. Assuming 
that the ired about 6K of 
stack space and about 8K for other globals 
(which is quite a lot), you’d still have near- 


The most critical step 
in the process is the 
calculation of the 
offset of the variable 
that’s in the file. 
Since Turbo C’s Tiny 
model produces a 


.COM file, this is easy. 





ly 18K left over for the data to be updated 
from time to time. A pop-up notepad pro- 
gram could use this technique to store a 
few pages of notes inside itself. 

To demonstrate the use of the function, 
I wrote a simple main that displays the con- 
tents of a character array (you can use any 
type of object—char, int, long, structure, 
array, etc.). The program asks the user for 
new data to store in the array, and after get- 
ting it, calls WRITEVAR. Note that the 
program takes steps to ensure that the new 
data does not exceed the length of the stor- 
age space, including a NUL tenminator. 
—Richard Hale Shaw 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (see the ‘‘By 
Modem” sidebar in Utilities). 2 
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More Clipart! 


@ More than 300 are included free (aver 6 
Mbytes?) 

@ Mare than 10,000 compatible images are 
available from: ArtRight, Casady & Greene, 
Moreen Ntaker Dynamic Graphics] wage 

» Club, Marketing Graphies Die. Metra 4° 

Hage Base, Micromaps, Multi-\d.New 

Vision, T- Maker, RIGA a ss 


_,More Conneétivity! : i 


"eT ap Fults slides using Matrix Slidemakers 
(SCODL) as 
@ Windows Clipboard, CGM, 
IBM Mainframe graphics. no 


Corel DRAW has rapidly received acclaim as 


virtually unlimited clipart is available with 
the most exciting graphics package in the 


over 10,000 images supported from 12 leading 


industry - with ease of use, versatility and 
speed that exceeds even Macintosh programs! 
Now version 1.1 rockets even further ahead 
with unprecedented value and capability. We 
bundle in a phenomenal amount of free 


typefaces and clipart images that would normal- 


ly cost thousands of dollars. In addition, our 
new type converter enables thousands of addi- 
tional fonts to be incorporated. Furthermore, 


ty 


Soengmaet Yetitbing 
——— 


See you Sapa boad 

at Booth — 

1942 | SEYBOLD 
Sa 


clipart vendors . 

Corel DRAW is the ideal illustration partner to 
Ventura®, Pagemaker®, WordPerfect®, MS 
Word®, Ami®, Lotus 123@, Excel® and hosts 
of other programs. 

Corel DRAW 1.1 is shipping NOW and you 
can upgrade your 1.0 version for $99. Call us 
for direct orders or dealer information. 


Corel DRAW! 1.1 $595 
1.1 Upgrade $99 


ore 
| 


ou? (613) 728-8200 
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The controller plugs directly into the existing ports of your Hf 
_PCs and peripherals - there's no need for additional interface 


cards. Your laptops will wark on the network too! | -8 0 0- 3 32- 1 0 8 0 


All connections are made using standard twisted-pair wiring 
which probably already exists in your office walls. There is 
no need to pull expensive coax. * Keep Information Systems Simple 
Atlanta » Boston * Chicago « Dallas « Denver « Detroit > Green Bay « Indianapolis « Las Angeles * New York « Philadelphia 
Phoenix * Raleigh/Durham « Seattle « Syracuse » Washington, DC 
Newbridge and logo. and MainSiroet are trade marks ‘of Newbridge Networks Corporation. © Copyright 1989 Newbridge Networks Corporation. All nghis reserved. 


CIRCLE 149 ON READER SERVICE CARD 


GETTING A HANDLE ON THE DOS 
ENVIRONMENT 

Recently, | began to run into the DOS error 
message “Out of environment space” ev- 
ery time | tried to load a program by way of a 
batch file. Taking the advice of a technical 
support person, | inserted the line 








Into my CONFIG.SYS file. This seemed to 
solve my problem, but | don’t know how or 
why or whether I need to take further action. 

What is the relationship between the 
“Out of environment space” message and 
the line | added to my CONFIG.SYS? I'm 
using a Compaq Deskpro 386/20 and an 
Everex 12-MHz 286. 

Norm Ringel 


Columbia, Maryland 
Uk You’ve stumbled over one of 
DOS’s most under-used but fun 
Mes features—the environment. The 
DOS environment is underused because 
you usually don’t have to tamper with it in 
order to get your job done. But now that 
you’ve discovered it, you'll be glad to 
know that tinkering with your environment 
can be a worthwhile way to tailor and fine- 
tune your system. 

The term environment is often used to 
mean the current state of a given system. 
But in the language of DOS itself, it refers 
specifically to a small area of memory that 
DOS uses to hold variables and their val- 
ues. You specify some of these environ- 
ment variables when you put a PATH, 
PROMPT, or APPEND command into 
your AUTOEXEC. BAT file. 

When the environment is no longer 
large enough to hold all of the variables 
specified, you get the ‘‘Out of environ- 
ment space’’ message. The /E switch in 
the SHELL command that you specified 
simply tells DOS to enlarge the environ- 
ment from its default to the number of 
bytes specified—in your case, 320. The 
default size is 128 bytes for DOS 3.1 and 
earlier, 160 bytes for DOS 3.2 and later. 


\ Tutor 


®@ GETTING A HANDLE | 
ON THE DOS 


ENVIRONMENT: Learn to ‘ 
make good use of a little- 

Wate (=1gj Coveye B(-v-L CU come) | 

DOS. 


®@ FAST COMMAND.COM 
RELOADS: Use a 
RAMdisk to decrease the 


amount of time it takes to 
reload COMMAND.COM. 


@ CHANGE QUICKLY TO 
43-LINE MODE: Here’s a 
DEBUG script to change 
elt a Ser Weltye) EA celui) 
standard 25-line mode 
to 43-line mode. 





Versions 3.0 and earlier of DOS don’t 
recognize the /E switch—one of many 
good reasons to upgrade—and, in Ver- 
sions 3.1 and 3.2, the feature is undocu- 
mented. Also, the format is slightly differ- 
ent in Version 3.1: instead of setting /E 
equal to the number of bytes, you set it 
equal to a number of 16-byte paragraphs. 
Allowable values range from 11 to 62. In 
Versions 3.2 and later, the allowable range 
is 160 to 32,767 (the actual size must be a 
multiple of 16, but DOS will adjust it for 
you). 

The /P switch in the SHELL statement 
simply tells DOS to load COMMAND 
.COM and AUTOEXEC.BAT and to 
keep COMMAND.COM permanent: this 
switch should always be used unless you 
know you have a good reason to do other- 
wise. 

Before we move on, we should clarify 
one point for the purists in the crowd: the 
SHELL command itself actually has no 
switches. The several switches that may be 
used in conjunction with the SHELL com- 
mand, including /E and /P, belong to 
COMMAND.COM, not SHELL. 


How big should your environment be? 
That depends on to what extent you and 
your applications use the environment, but 
more on that in a minute. The easy answer 
is that it’s big enough as long as you’ re not 
a Victim of the ‘‘Out of environment 
space’’ error. For many people, the default 
is just fine. Lest you be tempted to give 
your environment the full 32K-plus bytes, 
remember that every byte you allocate to 
the environment takes a byte away from 
RAM your applications can use. You’re 
better off enlarging your environment 
when it becomes a problem. 

Now for the fun. Being the sensitive 
and caring operating system that it is, DOS 
allows you and your applications to use the 
environment to store variables other than 
PATH, PROMPT, and APPEND. You 
can use these variables to beef up your 
batch files, and many recent applications 
make use of environment variables to store 
path information for certain files and other 
variables. 

For the most part, this is done with the 
SET command, using the format SET 
name= value. Name is simply the variable 
name and value is the text you assign to it. 
DOS 3.0 and earlier don’t let you do much 
with the variables once you assign them, 
but 3.1 and later let you access variable 
values once you’ve loaded them in. As an 
easy example, enter WHEN=NOW at the 
DOS prompt. Then type ECHO THE 
TIME IS %WHEN®%. DOS fills in the 
variable WHEN with its value, NOW. 

To see how your variable is stored in 
the environment, along with your other en- 
vironment variables, enter SET without 
any parameters; the results are the contents 
of your environment. A simple environ- 
ment, including the results of our example, 
might read 










'PATH=C1\ He DOS ;¢1\BIN;¢1\LOTUS 
“WEENENOW 
To get rid of a variable that you don’t want 
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ASMLUSAOdd 


So, how is your business doing 


. . . profit-wise? 








Most small businesses just don’t 
know how they’re doing. And their 
“bargain basement” throw-away 
accounting software seems to be 
more of a problem than a solution. 
Fortunately for you, now there's 
PROFIT WISE. 


You see, with PROFITWISE, you 
no longer need to compromise 
between power, performance, and 
price. You'll quickly produce 
reports, print checks, view 
customer activity, and reveal cash 
requirements. Imagine, knowing 
exactly how your business is 
doing - every dayl 


PROFITWISE is a powerful new 
relative of the best-selling, top- 
tated accounting software 
(Solomon Ill), that thousands of 
larger firms rely on - every day. 
After all, a small business like 
yours needs every advantage it 
can get. So why trust your 
accounting to anything less than 
PROFITWISE? 


Start with our PROFITWISE 
Accounting 8-Pack. It features 
eight highly integrated, powerful 
functions, Inciuding our General 
Ledger, which has the enviable 
reputation of being “without peer 
within Its class.” Simply put, 
PROFIT WISE gives you more powerful 
business accounting - at a price 
that'll surprise you, only $2291 


Need even more power? Our 
optional Inventory & Job Costing 
and easy-to-use Report & Graph 
Designer™ modules extend the 
power of your PROFITWISE 
system. You'il be creating custom 
reports, or exporting to dBase™ or 
Lotus 1-2-3° in minutes. 


Hardwere Raquiremante All IBM PC.XT, 
AT, PS/2 Compaq, and 100/ compatibles, PC/MS- 
OOS 31 or higher, 640 K RAM, 10 MB hard disk 
space free, and a printer capable of printing 132 
columne (normal or condensed). 
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And don’t worry about obsolete 
accounting software. As your 
business grows, you can easily 
upgrade to our Solomon Ill system. 
Best of all, your investment in data 
and learning are both preserved. 


So what do the experts say? 
“PROFITWISE provides a 
soiution...that small businesses could 
previously wish for.” 

Quantum PC Report 


The PROFITWISE Accounting 
8-Pack includes General 
Ledger, Accounts Receivable, 
Accounts Payable, Payroll, 
Invoicing, Fixed Assets, 
Address & Mailing List, and 
System Manager for $229. 


Optional add-on modules: 
Inventory & Job Costing $229 
Report & Graph Designer™$229 


Ask for 


PROFITWISE 


at your local computer atore, 
or call: 


1-800-777-0521 


FAX (419) 424-3400 
Outside US: (215) 251-6988 
FAX (215) 889-9728 


30 day money-back 
guarantee, if purchased from 
TLB (minus a $25 restocking 

fee per module). 


TLBinc P, O. Box 414 
Findlay, OH 45839 


Lotus 1-2-3 & dBase are registered trademares 
‘of their respective comorations. 








Please write to: PC Magazine, P.O. Box 54093, Boulder, 
CO 80822. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 
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—WHEN for instance—enter SET 
WHEN-=, with only a carriage retumn—no 
space—after the equals sign. Now you can 
type SET again. The WHEN line should 
no longer appear. 

Getting back to the environment size, 
the example listed above should require 
exactly 80 bytes—72 characters at | byte 
per character plus 2 bytes per string for 
string location and delineation. If you want 
to verify this, you can download a copy of 
Richard Shaw’s ENVCOUNT.COM from 
PC MagNet or look it up in PC Lab Notes 
in the April 14, 1987, issue of PC Maga- 
zine. ENVCOUNT determines the num- 
ber of bytes actually used out of the envi- 
ronment space allocated. 

Used in batch files with DOS’s collec- 
tion of batch commands—including a few 
conditional commands—the SET com- 
mand can work wonders. Alas, the subject 
is much too involved for more than a cur- 
sory introduction here. If you're serious 
about getting the most out of DOS, you 
should pick up one of the many DOS 
books on the market, the best of which 
dedicate chapters to batch file tech- 
niques.—Mitt Jones 


CHANGE QUICKLY TO 
43-LINE MODE 
I'm trying to write a short program | can run 
from dBASE to switch an EGA display from 
25 lines to 43 and back again. | know it 
shouldn't be too difficult, yet | can't find any 
BIOS video calls that support such a switch. 
Can you help? 

Jeffrey Rozenburg 

North Miami, Florida 


j fe That’s an easy one. Charles Petz- 
H old published a short DEBUG 

script way back in PC Magazine’s 
September 16, 1986, Programming/Util- 
ities column to switch an EGA into 43-line 
mode. I’ve reproduced it here exactly as it 
originally appeared. To create the file 
EGA43.COM, go into the DEBUG pro- 
gram and type the script exactly as shown 
in Figure 1, including the blank line that is 
near the end. 

The key here is the call to the video 
BIOS made by executing an interrupt 10h 
with AH set to 1th and AL set to !2h. 
Function 1! {h downloads the 8-by-8 char- 
acter font stored in EGA ROM and repro- 
grams the CRT Controller for the proper 
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TEMPORARIES 
HAVE THE 
SULUVININ(G! 
FANID) 
SUPPORT 
THEY NEED 
TO DO 
THE JOB 
THEMSELVES” 
— 
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“I’ve brought people in and trained them myself and I haven’t taken them as far as 
Kelly has. They come right in and get the job done right without 
my help.. They’re the best.” 
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Northgate’s 386 SuperMicro 


600.000 BYTES PER SECOND SYSTEM 
THROUGHOUT .. . Northgate system 
thi hput is second to none We under- 
stand to design, engineer and produce 
for optmum throughput Ueing specielly 
manulactured end modified components 
—conlrollers, bue, soltwere, etc — 
Northgate ie you maximum pertor- 
mance .000 bytes per second or 
more 

Few others can hardly coax @ 300,000 
BPS date transter rate out of theirsystams. 
So why apend good money lor ordinary 
performence when youcan get Northgate- 
Pa a cor aCe Dee aot ee 
price’ 





VGA VIDEO TWICE AS FAST AS MOST 
OTHERS . .. Agein, optimized perfor- 
mence Irom Northgate We've gona right 
past EGA straighi to 16-bit VGA as stan- 
derd, not 8-bit as many others offer. It'e 
more then twice es feet as etenderd 
monochrome! 

You get ewider VGA video selection with 
Northgete. Either VGA Greyscale, Analog 
or Multi is Models are evallable 
VGA Greyecele edde only $395 00 to 
Oy couree, we sll of monographics 

course, we still offer E 
leeturing 14” fetscreen with 1: line 
resolution capability in either ember orthe 
increasingly populer paper white screen. 


NOW, THE SYSTEMS WITHSCSI CAPA- 
BILITY. . .SCSI{Smaii Computer System 
Intertece) is the technology of the future 
and Northgale offers #t todey! Our SCS) 
model has an SCSI host adapter Connect 
as many as 7 intelligent devices—herd 
drives, lepe backupe ihel cen run in 
background, optical laser drives, stc 

Now SCSitechnology nolongercostse 
fortune Check our prices for SCSI withe 
40MB hard drive Performance nps with 
these drives—under 18 Millisecond access 
speede Ideal lor intansiva data base ap- 
Push or loading your spraedhseet in 
e@blin 

Check our prices end phone for more 
deteile on how Northgete’s SCSI 
technology can put more zipin yoursystem: 
Paver ees cus pocetbat mace iiac aay 

r itself, 





ESDI HIGH SPEED DRIVES TO 600 
MEGABYTES. . . Northgatebrings pnce. 
reality tohigh capacity herd drive systams 
Where others cherge outlendish prices, 
Northgate'e down-to-earth pricing puts 
these memory monsters well within your 
budgel Cosl per megebyte ie neerly 
halved when you enter this realm. 


OMNIKEY/102 IS ANO-COST OPTION 
«- « You'll delight in ueing Omnikey/102. 
Every megazina review and thousands of 
users egree. Omnikey i¢ ihe stendard 
against which ell other ki is cen be 
Judged And it comes with all Northgate 
eystems as @ no-cost option. If you don't 
buy e Northgate system end still went the 
best keyboerd in the world, you can buy 
OmniKay saparataly lor $99 00 





dd it all together. Compare with the other buys. Then call Northgate and feel confident you're buying the best! 





NEW LOW PRICE FROM NORTHGATE 
Crackling 20MHz Performance ina 
Complete System with 28 Millisecond 
65MB Hard Drive, Desktop Model and Monitor 







at the price others charge for 16MHz! 


*2599 


POWER CASE MODEL NOW £2799” 


COPYCAT technology just doesn’t meet Northgate’s 
standard. So our developed a spanking new 
386 system that by- feet 16MHz og eb and 
ioe straight up to ZOMHz 
Performance and core like no ier And priced 
where you'd an ordinary IGMHz system. 
The new No ate BBE 


M is a speed-burner. 
With a zero wait state ag mode memory 
management method that produces performance as 
fast as any in standard DOS programs. 

And, when sings Denes memory applications such 
as in networking, Windows 386 or Xenix, the 
386/20SM leaves others in its wake. 

Truly the new price/performance leader in the 
industry! 





32-BIT ARCHITECTURE THROUGHOUT ... 
This new Northgate system uses one or four 


megabytes of h Saeed 32-bit memory on the 
mothe nerd. ee need additional RAM, two 
32-bit slots each hold 8MB memory cards. That's 


right—20MB RAM capacity. 

And of course the motherboard has 387 and 
Weitek sockets. 

Fully enhanced, Northgate’s 386/20SM exceeds the 
speed of many mainframe systems. 


Northgate 386/208M includes: 

1MB RAM; 20MHz Intel Processor; Power Case (for oe eSRlD RL deduct) 
*200.00); One 1.2 MB Floppy; One 1.44 MB Flop; REL 22s 
Hard vives wel 1: at Interleave 16-Bit Contre ler; 14-inch High. 


Resolution Amber are White Monitor: OmniKey/ 02 


MS-DOS 201 or ors 3 with Gwi IC; Super PC-KWIK Disk Cache 
Software say rare sessucyaicueal sisleiorete rare censuereraorsl stereo eee *2899.00 
Northgate Options Prices 
Video Options Add: VGAGREYSCALE.... .. .. *395.00 
IGBIT VGA ANALOG... *g05.00 
16-BIT VGACOLOR+ ... ... - °725.00 
Hard Drive Options Add; SCSI40MB28MS ........... #900.00 
ESDI 150MB 17MS......... 900. 
ESDi 300MB 17MS............. °2,300.00 
Ounes options inchios S treaming Tape. , Hard Drives to720MB. VGA and 
Desktop Publishing/CAD Monitors to 37 ay ink, 


SELECT “386 NORTHGATE POWER” OR 
DESKTOP CASE ... 

Widely opel lauded as the Rolls noes of floor Sa | 
cases, the Northgate cabinet is a fine piece of 
engineering. It has space for three exposed half-height 
devices and two internal half- -highs or one full-hi, 

Not a re-hashed desktop with sheet metal wel ed to 
the bottom, but a true free-standing extra-heavy-duty 
steel case. 

It has a big heart, too. A 230-watt switching power 
supply is now standard. Add any peripheral you want, 
386/20SM can handle it with ease. 

Front-mounted controls for high/low speed, system 
reset and keyboard lockout. 

Our desktop model has the same drive capability as 
the Power case, features quality construction, front 
controls and *200.00 lower price. 


Feature for feature, 
Northgate's 386/20SM 


is your best buy, 





800-548-1993 


Canada: 800-338-8383 
HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
NEW EXTENDED SATURDAY HOURS: 8 a.m. -4 p.m. Central 


TERMS: VISA. MasterCard, COD, “Big N” credit card. obit ee (wire 
transfer), and purchase orders for rated accounts. We also ship to APO and FPO. 
All chinensis are are FOB Minneapolis, MN. 


Personal checks up to $6000 receive instant approval through TeleCheck. 


vee ay 


Northgate Co er Systems, 
feta rere Park i 3 Sate 110 
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number of rows tobe displayed, number of 
scan lines per row, etc. 

To cover for well-documented bugs in 
the EGA BIOS, EGA43.COM sets the 
cursor and monochrome underline posi- 
tions itself. Note that for this routine to 
work, the current video page must be page 
0. If you'll be switching into 43-line mode 
from another page, add a call to change 
back to page 0 at the program’s beginning. 

There are a couple of methods that you 
can use in order to get back to 25-line 
mode. One is to write a short program us- 
ing function 0 in the video BIOS to reset 


COMPLETE LISTING 


| EGA43.SCR 


N EGA43.COM 
A 188 
MOV 
MOV 
INT 


AX,1112 


[9487] 


BYTE PTR [6487],1 
CX, 0608 





Figure 1: This DESUG script creates 
EGA43.COM, which will switch an EGA display 
from the normal 25 lines to 43-line mode. 


the video mode. Another is simply to exe- 
cute a MODE 80 command. Although it’s 
probably not important, the contents of the 
display buffer will be cleared when you 
use either of these methods to revert to 25- 
line mode.—Jeff Prosise 


FAST COMMAND.COM RELOADS 

I've tried, but to no avail, to load a copy of 
COMMAND.COM into my RAMdisk and 
specify it as a secondary copy to speed 
COMMAND.COM reloads. My RAMdisk is 
designated as D:, and the SHELL state- 
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ment in my CONFIG.SYS file reads 
SHELL©Cs\COMMAND.COM Dz\ /E:512 /P 


COMMAND.COM, which I copy to the D: 
drive from my AUTOEXEC file, shows up 
when I ask for a directory of drive D: and | 
don't get any error messages; but | still 
have to wait for my machine to reload 
COMMAND.COM from disk. I’ve heard this 
can be done. What am | doing wrong? 

Karen Offitzer 

New York, New York 


I | You're on the right track. Unfortu- 
nately, one of DOS’s quirks is 


keeping your plan from working. 
DOS allows a portion of COMMAND 
.COM to be overwritten in memory by ap- 
plications when they need more RAM. 
When you exit the application, DOS must 
reload that portion of COMMAND.COM 
from a copy on your disk or other device. 
The COMSPEC variable, one of DOS’s 
environment variables, tells DOS where to 
find the copy of COMMAND.COM to re- 
load. COMSPEC defaults to the copy of 
COMMAND.COM used during boot-up, 
but it can be changed to point to a second- 
ary copy in another subdirectory or on an- 
other device. The faster the device, the 
faster COMMAND.COM will reload. 

The CONFIG.SYS SHELL command 
allows you to set COMSPEC, using an op- 
tional drive and path designation that fol- 
lows the command processor path and 
name (usually C:\COMMAND.COM). 
However, any time you specify a value of 
COMSPEC, acopy of COMMAND 
.COM must reside on the appropriate de- 
vice and at the appropriate path when DOS 
evaluates the command. Because DOS 
evaluates the CONFIG.SYS file before 
AUTOEXEC.BAT, and because your 
first chance tocopy COMMAND.COM to 
your RAMdisk doesn’t occur until your 
AUTOEXEC.BAT file is executed, you 
are, in essence, prevented from using the 
SHELL command to reset COMSPEC to 
point to a RAMdisk. 

Fortunately, there is an easy solution, 
though it works only with DOS 3.0and lat- 
er. Take the \D: parameter out of your 
SHELL command and use the SET com- 
mand in your AUTOEXEC.BAT file in- 
Stead. But make sure to copy COM- 
MAND.COM to your RAMdisk first. In 
your case, the lines would read 


‘COPY COMMAND.CON Ds\ 
SET COMSPEC=D:\COMMAND.COM 


Along the same lines, many people don’t 
realize that it is not necessary to keep 
COMMAND.COM in the root directory 
with DOS 3.2 or later. If you simply want 
to unclutter your root directory a bit by 
making the copy of COMMAND.COM in 


The COMSPEC 
variable, one of 
DOS’s environment 
variables, tells 

DOS where to find 


the copy of 
COMMAND.COM 
to reload. 





your \DOS subdirectory the boot copy, for 
instance, alter your SHELL statement to 
Tread 


SHELL= C;\pOS\CONMAND.COM /P /Esn 9”) 


Before you reboot with no COMMAND 
.COM in your root directory, make sure 
you've got a copy in your \DOS subdirec- 
tory. 

You can combine the two techniques 
above by replacing the COPY command in 
the AUTOEXEC file with 


COPY C:\DO8\COMMAND.COM Ds\ 


Before you try any of these techniques, 
heed Murphy’s Law of Tinkering and 
make sure that you have a bootable floppy 
disk handy.—Mitt Jones 


ASK THE TUTOR 

The Tutor solves practical problems and 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the ““By Mo- 
dem’”’ sidebar in the Utilities column). 
We're sorry, but we cannot answer ques- 


tions personally. a 


Buy with 











Confidence 


Reputable computer dealers This message is brought to you 
will answer all these questions by: 
to your satisfaction. Don’t the MICROCOMPUTER 
settle for less when buying your MARKETING COUNCIL 
computer hardware, software, of the Direct Marketing 
peripherals and supplies. f len ing 
Purchasing Guidelines 6 E. 43rd St., 
© State as completely and ac- New York, NY 10017 

curately as you can what 

merchandise you want in- 


cluding brand name, model 


MMC 








In an effort to make your number, catalog number. 
telephone purchasing a more ah ae is MICROCOMPUTER 
successful and pleasurable e aceripias that He Hits isin nA IARKETING cou NCIL 
activity, The Microcomputer stock and confirm shipping ee 
wie Council of ie date. 
Direct Marketing Association, © Confirm that the price is as 
Inc. offers this advice, “A advertised . 
knowledgeable buyer will be a © Obtain an order number 
successful buyer.” These are and identification of the 
specific facts you should know sales representative. 
about the prospective seller © Make a record of your 
before placing an order: order, noting exact price in- 
Ask These Important cluding shipping, date of 
Questions order, promised shipping 
date and order number. 
© How long has the company If 
Lown in busiiness? you ever have a problem, 
remember to deal first with the 
° Does the company offer seller. If you cannot resolve the 
technical assistance? problem, write to MAIL 
© Is there aservice facility? ORDER ACTION LINE, c/o 
¢ Are manufacturers warran- DMA, 6E. 43rd St., New York, 
ties handled through the NY 10017. 


company? 
© Does the seller have formal 


ee ae 
return and refund policies? we ss Ltr Cl 
¢ Is there an additional charge j Po ae 





for use of credit cards? “l 
© Are credit card charges held e y__\ 

until time of shipment? ; = 
" Wh ie { wmeoen ot 

atareshipping costsfor We Z 
items ordered? [ / # Ss 7 
2 Pitititfge pe tg S, i = - | 
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Chosen #1 In Value 
By Corporate Buyers 


CompuAdd Turbo/10 


© 8088 processor running 
at switchable 10MHz — 
or 4.77MHz ree. 

© 640KB RAI 

© 5.25” 360K8 half-height, 
dual-sided diskette drive 

¢ Dual diskette drive controller 
































IBM XT’, the CompuAdd Turbo/10 is 

a popular choice for home users and 
small businesses. Its 8088 microprocessor, 
running at 10MHz, is fully IBM-compatible. 
And with eight expansion slots you can easily 
add enhancements such as FAX boa 
memory cards and mouse devices. The Turbo/10 
comes equipped with a 5.25” 360KB diskette 
drive, keyboard, and a wide choice of options. 


B* Buys. With twice the speed of an 


board 
¢ Eight XT-compatible expansion 
slots 








¢ 8087 meth coprocessor support 

© Front panel display with 
keylock, reset button, turbo 
button, plus LED indicators 

¢ Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 


$545 


Turbo/i0 System MGA EGA VGA 
No Hard Drive $679 $1029 $1,149 
$949 $1,299 $1419 





git == “Its fast performance, low price 
al and superior keyboard make it 


Rants AM ay ‘e 0 z 2 
Be titi ‘ a solid value.” PC World (8/88) 


Be Workhorses. The CompuAdd [ CompuAdd 286/12. 


286/12 is chosen first by value-minded [7 g0286 processor running at 
buyers for its solid performance and | 12MHz or 6MHz switchable 

low price. In a comparison of five “Hot” 80286 | , Siem speeds 

be eee by POC ee Sarah * 512KB RAM expandable 

s came out on top. ittle wonder. With a |, " 

12MHz running speed and 0 wait state archi- Choe e525 1 i 

tecture, the 386/12 i is 50% faster than the |* pl siege gag drive 
IBM AT; with a 13.7 rating on Norton's |. six 16-bit and two Bit 
SI 4.0 test. al 
° math coprocessor 


: “Th te bi high d <7 ae hanced 101-key, 
: é sysiem com unes high spee . Ice Of En 
= aeae nares Cleese « 187 on Norton's S160 lost 


‘es ‘ Info World (1/25/88) $9 4 5 


\eo —- 
‘ . —_—- System MGA EGA VGA 
\ 20MB $1,299 $1649 $1,769 
\ $1,499 $1,849 $1,969 | 











90-Day Express Product Exchange Tere 
es POIEH Oe cour Coieaaee panes Durehone te Call Toll-Free: 800-666-1 8/2 


starter kit (CPU, monitor or keyboard) in the first 90 days, 

we will determine the cause, and if needed, ship a 

replacement part within 48 hours via Federal Express" Customer Support: 800-999-9901 

at our expense. Call for complete details. International: 512-258-5575 FAX: 512-250-5760 





When PC Week asked corporate buyers 
how satisfied they were with their 286/ 


12MHz computers, CompuAdd was 
number one in value for the price. 


© 80286 processor running at 
20MHz or 8MHz switcheble 
system speeds 

* 0 wait stete (four-way interleeve) 

¢ 1MB RAM expandebie to 5MB 

© Choice of 5.25” 1.2MB or 35” 
1.44MB diskette drive 

© Dual diskette/hard drive controller 

¢ Eight expansion slots 

© Two serial ports and a parallel 
port built-in 


© 80287 math coprocessor support 
© Enhanced 101-key keyboard 
© 20.4 on Norton's SI 4.0 test 
(225 rating with 2MB memory 
and four-way interleave) 


$1595 


286/20 System MGA EGA VGA 
40me $2.155 $2505 $2625 
bome $2345 $2695 $2815 





CompuAdd 386/20 


© 80386 processor running at 
20MHz or 8MHz 
° age wait state (32KB cache 


© 32-bit hi Lie RAM board 
with S20 ih \M_expands to 16MB 

° lem/option ROM shadowing 

oice of 5.25” 1.2MB or 3.5” 

1.44MB diskette drive 

© Dual diskette/herd dnve 
controlter 

° Seven expansion slots 

© Two senal ports and e parallel 
port built-in 

° pia ais math coprocessor 


upport 
° Enranced 101-key 
© 230 on Norton's S! 4.0 on 


$2195 














e 80386 processor running at 
16MHz or BMHz 

* 0 wait state (page-mode 
memory) 

© 32-bit high speed RAM board 

© 1MB RAM expandable to 10MB 

© System/option ROM shadowing 

© Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

© Dual diskette/hard drive 
controller 


© Choice of enhenced 101-key, 
At-style, or 5151 keyboard 
* 178 on Norton's SI 4.0 test 


$1795 


306/16 System MGA EGA VGA 
40MB $2355 $2,705 $2825 
80MB $2545 $2805 $3015 





CompuAdd 386/25 


© 80386 processor running at 
25MH2 or 8MHz 


1.44MB diskette drive 

© Dual diskette/hard drive 
controller 

* Seven expansion slots 


© Two serial ports end e parallel 
port built-in 
© 80387/Weitek math coprocessor 


support 
© Enhanced 101-key ki 
© 288 on Norton's SI 4.0 test 





One-Year Limited Warranty 


If we can’t correct a hardware problem over the 
phone, you can ship your system to our Austin 
office and we'll fix it and pay the freight back to 


your location. 


I+] 


Ne inC. _ 


n-Site Service. You'll get ookilows war- 
ranty protection free for a full year 
when you purchase any CompuAdd 
286/20 or 386 computer. Once your service con- 
tract is in effect, just call our toll-free customer 
support line at the first sign of a problem. If 
we can't solve it on the phone, a field techni- 
cian will be at your office the next business day. 


“CompuAdd is serious about selling to corpora- 
tions, and it’s got the demonstration, training, 
support, and service policies to prove it.” 

Personal Computing (2/89) 
Free INTEGRATOR™ Software 
All 286 and 386 systems come with the 
, user-friendly INTEGRATOR software 
package, featuring program/file managers, 
cardfile detabase, calendar, calculator, 
text editor, and PC-FullBak™, 





“.. packed A oN 
with features— f 
at prices 

that won't 
empty your 
savings 
account.” 


PC Magazine 
(5/3089) 
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12303 Technology Blvd. Austin, Texas 78727 


Now With 

30MB Hard Drive 
included in the 
Professional 

pins Aln St Che Starter Kit! a 


__ Monitors _| 


Monographics 
Flat screen monitor with 














TR 
i = - 12" screen and tilt/swivel..$95 
=a - , CGA 
——aeeassss SS IBM -compatible color 
= SSSaassssSs= monitor with 14” 
<= = SSSSSSSS————> ; | diagonal screen.. . $239 
. ie hs Cs 
a PX SEM eae “i EGA 
ui As pee oe. IBM-compatible 14” 
Y tuk a | EGA motor tease a $349 





Instant Computing Without the Guesswork. 
Our experts configured these kits with the most popular, completely 
compatible, Periph rel on the market—saving you from lengthy 
decisions an coat? wrong choices. Everything you need is thought- 
fully included so you can start computing now. For maximum | 
performance, these kits are designed for value. | VGA 


Amdek 432W monochrome 
monitor with flat screen 





























o4™ mac , aE and tilt/swivel $220 
Career Starter Kit Professional Starter Kit ae ee 
Zenith 14” Color VGA 


A workhorsa system based on the trusty Turbo/10, 
a PC World "Bast Buy.” Perfect for students or 
home users. 


' Our best selling kit. The CompuAdd 286/12 is a 
| Popular entry-level computer for the business environ- 
; ment due to its low price and 286 performance. 


monitor 640x480 $649 

































InfoWorld said of the 286/12, ‘Tha systam combinas : | 
Kit Includes: high speed and a low price for a vary good valua.’ Combos 
| CompuAdd Turbo/10 computer running at 10MHz “< (= 
and 4.77MHz; 640KB RAM; 5.25” 360KB disketta Kit includes: Monographics Combo 


drive; diskette drive controller; eight expansion slots; 
math coprocessor support; and choice of AT-styia, 
5151, or enhanced 101-key keyboard. 
Monochrome monographics monitor or upgrada to 
EGA or VGA color video. 

Star Micronics NX-1000™ printer with multiple typa 
Styles, 144cps draft and 36cps near letter quality. 
Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 
Accessories and software including paper, printer 
cable, ten diskettes and Spinnaker’ Eight-in-One™ 
integrated software. Plus CompuAdd MS-DOS’ 
and GW BASIC (v4.01). PC-FullBak™ software with 


“~_ $879 


Hard Drives Monographics EGA 
No Hard Drive $879 $1,229 eae 
30MB $1,129 $1,479 $1599 


_ CompuAdd 286/12 computer running at 12MHz and 
6MHz; 512KB RAM expandable to 1MB; 5.25” 1.2MB 
diskette drive; 30MB hard dnve (or upgrade, see chart); 
eight expansion slots; math coprocessor support; and 

| choice of AT-style, 5151, or enhanced 101-key keyboard. 

Monochrome monographics monitor or upgrade to 

EGA or VGA color video. 

_ Panasonic 1180 printer with tractor/friction paper feed, 
printing 192cps draft and 38cps near letter quality. 
Accessories and software including paper, printer 
cable, ten diskettes and CompuAdd INTEGRATOR™ 
with programvfile manager, cardfile database, calandar, 
calculator, taxt editor, and PC-FullBak software, plus 

CompuAdd MS-DOS and GW-BASIC (v4.01). 


$1495 


Hard Drives Monographics 
30MB $1,495 ae sik 
40MB $1595 $1945 $2065 


Monographics 12” fiat screen 
monitor with tilt/swivel, 
plus monographics card..$139 


CGA Combo 

CGA 14” IBM-compatibla 
monitor with up to 640x240 
rasolution, plus CGA 

graphics card. ... .. $279 


EGA Combo 

EGA 14” IBM-compatible 
monitor with 640x350 
resolution, plus EGA 

graphics card . . $489 


VGA Combo 

VGA 14" analog monitor 

with 16 out of 256K colors, 

plus VGA graphics card.. $615 


Super VGA Combo 
Mitsubishi Diamond Scan 
monitor with resolution up 
to 800x600 and dot pitch 

| of 0.31 plus a CompuAdd 

| 16-Bit VGA card........ $745 


50 RETAIL OUTLETS : FREE F 
Fe ) auste oy batas 2) Sen Anne: | OMe-Year FREE Technical Support 


a ee Pec id Rana Gay fae Call 800-999-9901 any weekday from 8 a.m. to 
Atlanta (3) + Chicago « Miami + Bait- | 7 p.m. CST, and our technical support representa- 
Nee Emote + Hager weer | UweS: WilllDS happy to talk you through any hardware 
Cee eee cee |! software difficulty. If we cannot resolve a hard- 
Cleveland (2) « Planwew * Chariote + | Ware problem over the phone, you may ship your 
ae ee teen tohae Grates | System to our Austin service center and we will fix 


Baton Rouge » Tulsa it free and pay the return freight. 











Diskette Drives 












Epson” LX-810 
80 columns, 200c; 











Als and Compatibles 







Seagata® draft, 30cps NLQ” Rei $199 
20MB (65ms)............ $219 Epson FX-1050 
40MB (28ms)............ $399 132 columns, 


264cps 
draft, 54cps NLQ....... $449 


Epson LQ-510 

80 columns, 225cps 
Rv crsinuaicveyers aude draft, 75eps LQ......... $349 
T7IMB (28ms)..........0. Epson LQ-950 





80MB (28ms) ful-height....$629 
MiniScribe* 


























i columns, 330cps 
360KB 5.25” diskotte draft, 1tteps LQ........ $579 
drive for the XT (black) ...$89 Epson LQ-1050 
XTs and Compatibles 360KB 5.25" diskette 132 columns 264cps 






Seagata drive for the AT (gray). ... $99 aa ea 
Panasonic 1180 
PaO eRAL Sa 360KB 5.25” Teac” 80 columns, 192cps 
MiniScribe drive tor the XT (blacly .. $109 ee as 


Beicccd see $ 360KB 5.25" Teac Panasonic 1191 


piaonpeacen drive for the XT ... $10! 80 columns 240cps 
40MB (6tms)............ $379 ss, (gray). .. $109 , 48eps NLO....... 
720KB 35" diskette Panasonic 1524 


drive for the XT (black) .. .$89 132 columns 240cps 


720KB 35” diskette 1 BUcpe WEG... .... 
$89 Panasonic 1595 


























FlashCards for XTs 
Fast, high capacity MiniScribe - 
hard drive mounted on a bracket drive for the AT (gray). ... 
with controller for trouble-free 1.2MB 5.25" diskette drive § §§ | draft, GicpsNLQ....... 
installation. for the AT (gray) 


1.2MB 5.25" Teac drive 


FlashCard 20™ (20MB, 65ms).....$299 ff | %F the AT (gray) Oddtasso 00 
FlaahCard 30™ (30MB, 65ms)........ 1.44MB 35" diskette 80 columns 270cps 
FlaahCard 40™ (40MB, 68ms)........ - $399 drive (gray) . pocaee draft, 90cps LQ......... 



































256KB SIMM 













2 a moduies (120ns)........ CALL 
Up to 30 Times | | Sscxeswu 
5 moduiea (100ns)........ CALL 
Ee ' Faster Average Senn twa 
1 moduiea IB) Tis. + siese'e 
Access Time! joduies (70ns) CALL 
ae" 1MB SiIMM 8087-3 5MHz coprocessor... 
® Disk access to cached data Network compatibility with: moduiaa (100ns)........ CALL | | 6087-2 8MHz coprocessor..$149 
reduced to less than 0.5ms —- Novell 2.15 SFT/Advanced p 
® Expandable On-Board Cacha —-* 3Com* 34Share™ v1 and Chips 


Memory—Up to 4MB! 3+Open™ v1.0 
eee een comeat * IBM PC LAN 1.2 
@ HardCache/ESD! Utilities 
® “Nos "v3.2 and above Manu-driven setup, low-level 


* 860, Yeni 286 v2.23 
and 386 v2 


Upgrades require 100ns SIMMs. 
Base configuration with 256KB. 


in sets of 9 with a one year 
warranty. 








64KB Chip Set (120ns) . . 
256KB Chip Set (80ns)... CALL 
256KB Chip Set (100ns)..CALL 
256KB Chip Set (120ns)..CALL 
256KB Chip Set (150ns)..CALL 


Calf for our latest low prices. 





Ae . Make Up To Order In The U.S. 
fr n o 
Epre aries? proddel Bnd Call Toll-Free: 
ae ble Compufidd 
com| le 

it withi . = = sl So Oe ee ly) 
Dees Rie tied Cohen 800-666-1872 CIO NR P'o REALL Om 


price. Please call for an authoriza- ’ 
tion number so we may process Sareea EO 
your refund more quickly. trnornabonal 512-258-5575 FAX: 512-250-5760 12303 Technology Bivd. Austin, Texas 78727} 








Logitech” Serial 
and PS/2 
Mouse 
programmable 


with three 
$105 © 


CompuAdd Sarial Mouse 


Microsoft’ Bua Mouse 
mechenical mouse with 


Geniua Digitizer Tablet 
provides resolutions up to 1000 
lines per inch one 12” x 12” 
work area. Includes 

Dr. HALO Ill software 


Mach III Joystick 


CompuAdd Joystick . $19.95 


VO Cards 

AT W/O serial port 

and parallel port. . 

xT V0 serial port, parallal 
port, game port, and 
clock/calsndar 


Video Cards 
Monographica card up to 


Hercules Monochrome 
Graphies Card Plus up to 
720x348 resolution 
Hercules™ Color Graphica 
card for AT on e helf-size 


card 
CompuAdd EGA-480 IBM/ 
EGA-compatible card with 
256KB display memory ... $179 
CompuAdd 16-Bit VGA card 
800x600 resolution, 16/256K 
colors, supports IBM VGA, 
CGA, and Hercules 
Monochrome graphics. . . 
Video-7" Vega VGA card 
640x480 end 800x600 
resolutions with 16/256K 


.$260 


Holders 


File boxes hold 100 
5.25" diskettes, with lock. . .$8 
Fiie boxes hold 120 5.25: 


File boxes hold 80 
3.5” disks, with lock . 


Portable carrying-case_ 


iskettes ; $24.95 
Genuine Brown Leather 
Portfolio carries ten 3.5” 
disks in anti-static pockets..$19 


Keyboard drawer for 
storage under CPU 


Undercarriage drawer 
attaches under desktop 
or shelf 





Accelerator Cards 
ChargeCard 286™ makes 

your XT run 66 times 

faster. . . $249 


Orchid ‘Tinyturbo™ Board 


for ths speed of an 
AT on your 8088. ..... $279 


Multifunction Cards 
AT Multitunction card 
with OKB, up to 15MB 
RAM expension, serial, 
parelis! snd gams ports, 


xT Multifunction card 
with 384KB RAM, paralis! port, 
serial port, clock/calandar, 


Memory Cards 
MEM-576 with OKB..... 
EMS XT with OKB 

EMS AT with OKB 

Intel Above™ Board Plua 
with 512KB 













FlashCards 


FiashCard-20™—20MB drive and 


controller card mounted on 


brackets. For 1000/A/SX/TX. . $319 
FlaahCard-30™—30MB drive and 
controlisr card mounted on 
brackets. For 1000/A/SX/TX.. $359 
Diskette Drives 

360KB drive for Tandy 
WOODAISXITX «00.0 $99 


RS-232 (M-F) surge suppressor 
for serial ports $4.95 
6-outlet basic surge supprassor 
with circuit breaker . $7.35 
6-outlet full surge suppressor 
with surge indicator light.. $9.95 
4-outlst suppressor with light 
and EMI-AFI filtration $13.95 


Switch Boxes 


Tandy Products 





Affordable Accessories 


Pointing Devices 








Hard Drives 
20MB half-hsight drive 
for 1000/A (65ms)...... $299 
20MB halt-height drive 
for SX/TX (65ms)...... $299 
20MB halt-height drive 
for 3000HL (65ms)..... $369 
40MB half-height drive 
for 1000/A (61ms)...... $395 
40MB hait-height drive 
for SX/TX (61ms)....... $439 
44MB half-hsight drive 
for 3000HL (25ms). .. . $639 








Parallel! Printer Cables 


6’ cabie 
(DB25M to C36M) $9.95 
10’ cabls 

$11.95 


(DB25M to C36M) 


Full Pin Cables 
6’ cabia 

(DB25M to DB25M)... 
10’ cabla 

(DB25M to DB25M). . . 


$10.95 
$12.95 


Over 500 titles in stock! 
Financial 
Dac-Easy™ Accounting . . ..$59 
Managing Your Money; . _ $118 
Quicken’ (3.0) 
Spreadsheets 


Norton Commander 

Norton Utilities™ Advanced $85 
PC Tools” Deluxe (65) 

Word Processors 
Gram-mat-ik I1I™ 

MultiMata Advantage iI™. . 

PFS: Professionel Write . . 





CIRCLE 294 ON READER SERVICE CARD 




























{please afiow 10 days for processing) CO D's ($50 mnimum order), and 
Paine poche wan Su tant Pa 3 Reb fers To Order In The US. 
pe eget accresoe (iu 84) Call Toll-Free: 


a tir aera ae be acon eenee oa 
pytteree! 


eS ase and 

fo change noice. AZ. OO, CT FL, GA IL, KS, MA. MD, Mi MN, 
NONLNY ON ‘TX and Wi readerts, plesso add local sales tax 
dows not include return 


Compufidd 








aren eiaen ee a a 
A cen 9 800-666-1872 CORPORATION 
hye ae ieee vented, Customer Service: 800-999-9801 


Outside Unitad States: States: "$,2.2585575 trternationa’: §12-258-5575 Fax: 512-250-5760 12303 Technology Blvd. Austin, Texas 78727 





These are 
the Ultimate Values from VNS! 


AOUNGICOE x GS, POCO LUNIA) 6. SO. 5, One WEP RT Ay 
Gil Z0-dey nicrioy bic’, cpemrcciee, 


The New Model 220 
VNS 286 20MHz 
Complete System Features: 


$1595. 
@ CPU 80C286-20MHz or 16MHz* 
= 1MB memory expandable up to 4MB on board 
@ A0OMB hard drive 28ms and L2MB 514" floppy drive 
standard 
® High speed hard and floppy disk controller, 1:1 interleave 
§ Phoenix BIOS with built-in setup 
8 101 key enhanced AT compatible keyboard 
(Tactile Click) 
= 80287 math co-processor optional 
® Real time clock calendar with battery back-up 
8 2 serial, 1 parallel port standard 
= 416 bit and 18 bit expansion slots available 
@ Fully XT/AT compatible 
@ DOS, OS/2, XENIX compatible 


“UNS 286.16/20MHz now available with 20MB 28m Hard Disk Drive $1495. 
UNS 286-12MHz with 40MB 28ms Hard Disk Drive $1295. 
UNS 286-12MHz with J0MB 28ms Hard Disk Drive $1195. 


The Powerful Model 320 
32-Bit VNS 386 20MHz °1995, 


Complete System Features: 

= CPU 80386-20MHz 

® 1MB memory standard expandable to 8MB on board 
(J6MB system total) 

§ 8/16/20MHz keyboard selectable 

w 40MB (28ms) hard drive and 1.2MB 5'4” floppy drive 
standard 

8 High speed hard and floppy disk controller, 1:1 interleave 

8 Phoenix BIOS with built-in setup 

= Super deluxe heavy duty tower case with 7 half height 
drive bays 

8 101 key enhanced AT compatible keyboard (Tactile Click) 

® 80387 or 80287 math co-processors optional 

® Real time clock calendar with battery back-up 

@ 2 serial, 1 parallel port standard 

8 1-32 bit, 5-16 bit and 2-8 bit slots available 

@ Fully XT/AT compatible 

= DOS, OS/2, XENIX compatible 


Cause or Desktop 


Use Your MasterCard or VISA 


CIRCLE 139 ON READER SERVICE CARD 


We Welcome Inquiries 
from VARs and OEMs 


VNS America Corp. 


Omder Now TolhPree 


1-800-444-7482 


796 Boston Post Road * Marlboro, MA 01752 U.S.A « In MA 508-481-3726 + FAX: 508-481-2218 
-T. Mon. + Fri; Sat, 9 am.-5 p.m. BST. 


prices subject to change without notice. ~~" 





Leprecard Hard Disk Cards 





FREE SOFTWARE inching TAKE TWO, the 


backup utility PC MAGAZINE named “Editors 
Choice" in 1986 & 1987 Also included are 
Menus Direc! and LEPRECACHEsottware 


© 111 Key enhanced jayout 

© Built-in Solar Powered Calculator 

© Switchable Cir, Caps lock keys 

© Double injection mokied key caps 

© Removable function key template 

© ALPS tactie keyswitches as used by Northgate 


i — om 
rive for PC/XT computers is the 

easy wey fo transfer PS/2 data between 

systems, ft includes 9 replacement 

high speed controller, cables end manual 


FREE: Take Two, the floppy backup utility 

PC MAGAZINE names as their Editor's 
Choice. Now you have a fast, offordable 
backup solution that bangs you media 
compalibifity with the latest IBM PS/2 systems. 


| DFI Handy Scanner” 


© Use with Hercules, 
CGA, EGA, & VEGA displays 

© Scan images for Fax 

© Optional OCR Software avaiable 

© includes HALO DESKTOP PUBLISHING 
EDITOR software 


$299 





— 


controfer 
© Uses ncusiry standard O'C-40 format 
© 2M per minute in ATs, 1MB/ 


© Novell ICOM & SCO Xenix 
Compatibio 


© 0C2000 c: 
$22 ea/5 for $110 


(with Tape Cartndge) 


1,44¢4B internal for AT only 

® lnchides dnver software. 

1,44MB internal for PCT S199 
© Floppy Controfier & cables wiih 500,000 


bi/second data 


transfer rate Supports 2 drves. 


instant Laptop & PS/2 compatbility All kits 
ingiude bracket to mount in 5%" drive bay, 


black & 


Dye epee eed: Fadler 
144MB XT kits include 


t loppy 
© 100% PC/XT/AT/386 & Novell network compatible Controtier that doubles the data transter rate. 


© Ontrack large drive software 
© Formatted, Partitioned & Tested 


HH ST251  40ms 
HH ST251-1 30ms 
HH ST277R 40ms 
FH ST4096 28ms 


48MB $339 
42MB $369 
65MB $449 
80MB $599 


And don't forget that when you buy from Shamrock you get 
a}: Year warranty and 
30-day money back ‘SCSt ORIVES PRICE VIDEO OPTIONS PRICE 
Seagate ST225N Monographics 
20 meg 65 ms $299 = Card & Monitor $139 


Seagate ST1I57N VGA 8 600 


49 meg 40 ms 
Seagate ST277N Mule nO er a 


65 meg 40 ms 
Seagate STZ96N 
80 meg 28 me 


Fe pe pero pee cep oo 
face plate, host adapter, instalation guide with manu 
driven softwarg. and mounting hardware Bundied 
Software includes the Take Two backup utility, and 
Leprecache disk cache software. Specify computer 
when ordering. 

Seagate 

Mode! Ste 

ST225N S25° 

ST138N as: 

STIS7N 38" 

ST277N 525° 64MB 

ST206N = 6.25" BOMB 


For S102 Combination SCSI Hard/Floppy Contralier add $40, 


733AA Lakefield Rd. Dept. P 
Westiake Village, CA 91367 
to order of pat our free catalog, call 
TOLL FREE 
800-722-AT-XT 


California 
(805) 373-7847 


SS Seagate 


© Protested & formatted 

© WESTERM O1GtTAL short Sct Controller 

© 30-page instatiahon jude & reference 
manual 


(Seagate STZ30) 
© 32 TMB/8Sme/Halt Merght/14 9 watts 
95MB KIT $499 (Seagate ST277R) 
© 65.SMB/28me/Hal Hoght/11 watts 


PMIMIG) is 


(205) 379-9345 


SY Seagate 20MB $249 
Matched Pair Kits 40MB $349 


* Seagate Drive & Matched Controller 
© 1-Year factory warranty 
© 15% faster throughput than S125} drive 


© No extra for Visa/Master/Discover (AMEX add 3%). 
© Prices include UPS surface shipping 

© Federal Express shipping just $1 50 per pound. 

© 30 Day money back guarantee 

Tandy 1000 © Corporate & institutional P O's accepted. 
kits add $20 








Alctington Computer Products gives you the | 
best prices. . .and service! | 





IBM PERSONAL SYSTEM II COMPAQ 286 COMPAQ 386 


Modal 30, 286, 20 MB, w/Monitor 
Model 50Z, 30 MB, w/Monitor 

Modai 60, w/44 MB end Monitor 
Model 60, w/70 MB end Monitor 


DESKPRO 286 — (12 MHZ) Model 386S w/40 MB (16 MHZ) $2999 


1 Driva 640K, 40 MB, Model 386E w/40 MB (20 MHZ) $4395 
Mono Monitor .............65 


DESKPROSBGE— (12 MHZ) ee 
40MB, 1MG Memory, VGA 


Model 70, w/60 MB and Monitor Graphics Card, Mono Monitor$2599 Modal w/110 MB-25 MHZ...... 


Model 70, w/121 MB and Monitor 
Model 80, w/44 MB and Monitor 


Modal 80, w/70 MB and Monitor 
w/Color Monitor add $250 


IBM XT & AT... Call for Custom Configurations 


COMPAQ PORTABLES een ee 
386 Mode! 40/100 ...$5599/s6995 COMPAQ DESK PRO 


SLT 20/SLT 40.......$3895/$4375 


1 Driva, 640K, 20 MB 
Porteble Ili 20 MB ........... 


Green or Ambar Monitor ...... 





r S. = ~ ee ee ee eek 
AST PREMIUM 
— Glee PRINTERS 
10 MHZ. 512K, 1 floppy, 40 MB, 20 MHZ, 1 MG Mamory Cache, EPSON 
sarial and parailal ports, mono 1.2 floppy, 40 MB (28Ms.), mono i ae bases ps ra oe eae SS 
HOSS $1899 Te ILOE- $3399 FX 1050 ... $429 LQ 1050... $715 


EX 800 .... $379 1Q950.... $579 


LO 2550. . .$899 
MULTIFUNCTION SOFTWARE OKIDATA 


ML 320.... $339 ML321.... $469 
BOARDS D Base ili Pius ML 390 .... $469 ML301.... $639 
DFI w/384K 


AST 6 Pack w/384K Harvard Graphics.... ae gt 
AST Rampage Plus IBM Displaywrita IV.. ie 321 S/L /341 S/L 
AST Rempege AT w/512K Let ae : 
Everex PSII w/2 MG lus 
Orchid Tiny Turbo Managing Your 3 ay a ope 
Intel Above Board 286+ ........ Microsoft Mouse : 1180.......$179 1 
iematGoard . Microsoft Word sateen 592... +46. 
AST 5251-I! Plus Mouse Systems Mouse. ; 1595......, 
Multimate Adv. Il .... : $1575 
R Base for DOS .. oe » F 
Symphony ae Quietwriter III 
64K Ram Chips Ventura Desktop Publ. Bis Proprinter Wi/XL I .. 
256K Chips... : Word Perfect 5.0............665 $229 Proprintar X24E/XL24E ... $815/$799 


256K Sims HEWLETT-PACKAR: 
MODEMS & FAXES a 


Lasarjat Ii 

Hayas 1200/2400 $289/$419 Daskjet Plus 

Everax 1200/2400 $79/$149 ean, 1D .. 

Evarex 2400 Extarnal MG Upgrade ... 
80267-10MHZ ... tee US Robotics 2400 Int 2 MG Upgrada 
80387-16 3 Sharp FO-220 Fax 4 MG Upgrede 
80387-20 ... . Sharp FO-300 Fax Plotter-in-Certridge 
80387-25 Sharp FO-330 Fax 25 in 1 Font 





DRIVES & TAPES VIDEO BOARDS MONITORS 
Ext. 5Y,” for PSII... $169 | SEAGATE HARD DISKS ATI EGA Wondar 800 .... $23 k NEC 
Ext. 1.2 for PSII... $209 20 MB for XT (ST225). $259 ATIVGA rcrder ap Multisyne HA... ..eeee eee vee 
Toshiba 3%" 720K. $89 30 MB for XT (ST238). $269 Compaq VGA Multisyne IID ........ spcdv 


Toshiba 3%" 1.44.. $99 40 MB for AT (ST251). $319 Hercules Grephics Plus .. $179 Muitisync Plus 
Irwin 20 MB Tape .. $339 40 MB for AT (ST251-1)$349 HEwuiwe VOR : Multisync XL, 19” 
irwin 40 MB Tapa.. $449 80 MB for AT $589 NEC MVA 1024 MITSUBISHI 


IOMEGA Orchid Pro Designer EGA/Diamond Scan ... $349/$499 


Barnoulli Box 11 51%" 20 MB Int. w/card Paradise Autoswitch 480 . $189 
Bernoulli Box It 5," 44 MB Int. w/card i picmiaa 


It ritepere 
Dual 20 Ext. w/card Paradise +16 Fiamma 
Peradise Profassional.... $399 
Hard Card 20 MB ... $529 Passport 20 Vega VRAM VGA... 


Color/EGA 
Hard Card 40 MB ..,.$649 Passport 40 Vega VGA Muitisync 


Allington " FOR GROERS 4 SYSTEMS QUOTES: Yeler-y't: fj (e)> 


Com ter oa ; CUSTOMER SERVICE AND IN ILLINOIS pe 
( siipPiInG 312-228- 

p U | eA as TECHNICAL ASSISTANCE Bee 
-E S. MALMO ¢ FAX = f 

f oducts @ INC. ARLINGTON HEIGHTS. it 60005 Prices and Avallability Subject To Change Withou! Notice 


SAMSUNG 








$ Includes 640K, 
1 1 9 oi Monitor & 40mb 
Hard Drive 


Ahack (1); 


12mhz 80286 

640K Memory 

40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 

Keyboard with tactile click 
Paratel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

Utility Software 

80287 Coprocessor Option 
200 Watt Power Supply 

Call for other Options 


eoee eee 


80mb 28ms Drive Add:$400 
| CGA Color Add:$170 
EGA Color Add:$350 


64mb 22ms Drive Add $400 
| 16 Bit VGA Color Add $450 





9E POWER... LESS DO 
PASTDATA 


If you're concerned that our price is too little 
to al for a complete new computer system, 
Il give you 30 days to change your mind. 


$ Includes 1mb 
4 995 = Ram, Monitor & 
4om Aga Drive 


manly Mes 


16mhz 80286 

1mb Memo: 

40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 

Keyboard with tactile click 
Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

80287 "Coprocessor tl 
200 Watt Power Supply 

Call for other Options 


64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Culor Add:$350 
16 Bit VGA Color Add:$450 


[About Options: At FastMicro, we know that a low Price on a 
_ | computer means nothing if it costs a small fortune to outfit it the 


lucts to 


way you want. That's sya we offer hundreds of prod: 
enhance your new system. Take a look at our listing of products 
on the next page to really appreciate how much youcan save when 
a purchase a FastData computer system. We will be glad to 

te any of these fine products into your new system for you. 
Atl astData, our commitment is to quality. 








1-800- 441- -FAST 
























When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders, You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


BASTDATA 3862 
1995 : Sta 


marek f); e 


“Bost 80386 
1mb Memo 
40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 

* Clock Calendar 
1.2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Siots 
Security Lock 
80387 Se hom a oh Sptbn 
200 Watt Power Supply 
Tower & 25mhz Options 


64mb 22ms Drive ‘Add: $200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$350 
16 Bit VGA Color Add:$450 














BOARDS 
ST 
- Pak Plus 64K 


VGA Wonder 256 
VGA Wonder 512 


Evarax 
1200B Int Modem 
24008 Int Modem 
hoa 16 bit 256 


Gen 
caer EGA Hi-Res 
Super VGA #5100 
Super VGA #5300 
Super VGA #5400 













Database 





Desktop Publishing 


Byline 

GEM Desktop Pub. 
Pagemaker 

PFS; First Publisher 
Publisher's Paintbrush 
Ventura 


Bedford Integr. Acct. 

Computer Assoc. BPI 

DAC 3.0 

DAC Payroll 3.0 

_ thea 
anas ‘our 

Poacitres Complete 

Graphics 

Corel Draw 

Deluxe Paint ll 

First 


Financial 










309 FastData 
Call 1200B Int. Modem 
Aner Hut lydia 
319, Sy 
Call 4 tad Spey Gartner 
jarcu 
519 Graphic Cerd Plus 
intel 


8087-2 
§ 80287-10 
669 80387-20 
Call Above Board Plus 
Orchid | 
225 ProDesigner 
335 


VGA Plus 
225 VGA Plus 16 

Call _VGA Professional 
425 Practical Peripherala 
525 12008 Int Modem 


1299 _2400B Int Modem 


Prometheus 
167 Promodem 2400B 
289 _Promodem 2400G 
The Complete PC 
439 Answering Machine 
ee 4800 


‘ax 

929 Ale ie cere 400 
1200 aie Internal 
2400 Baud intemal 

119 2400 ou External 


Video 
265 Fast Write VGA 
319 vega peu 


69 VERA WGA 


249 LAPTOPS 
Megahertz Modems 

165 24008 Toshiba 

239 2400B NEC, Epson 

249 Mitsubishi or Zenith 

319 Mitsubishi MP-286L 


449 Integrated 
439 First Choice 

129 Works 

185 Windows 286 

oi Windows 386 Mibe 

179 Keytronics Professional 
439 Logitech C7 Serial 





Call Baskin 


Multispeed E! 

Multispeed AID 

49 Toahiba 

g9 71000 

109 11000 768k Card 
47, 71200F ; 

T1200FB Backlit 
169 1T1200HB Backlit 


T1600 
129 15200/100mb 


i390 MONITORS 
395 Magnavox 
M082 VGA 


et Mitaubiah! 
1410 EGA 
Diamond Sean 1381 
NEC 


359 Princeton 


129 Selke C1430 
So! 


ny 

1302 Multiscan 

209 _ 1304 Multiscan 
Zenith 1490 


DISK er, 
69 Colorado 40/60mb Tape 
119 plant 40MB AT #36 ponte 
149 Mitaublahl 
60MB AT MR535 


poem 
195, 20MB XT Kit #225 
235 30MB XT Kit #238 
379, 40MB AT #251-1 
8OMB AT #4096 
Toshiba 
360K ae 
149 720K Bee 
1. OMe. 2. 25" ey 
199 1.44MB 3.5” FI 





Utilities 
aronn Gad Plus 





117 Fastback Plus 
FestTrax 

be Formtool 
2 Formfiller 


159 Lege HiRes Sef or Bus 73 aie Plus 


Microsoft Serial or Bus 
175 Microsoft W/ Windows 286 
159 OmniMouse Serial 
“ PG Mouse II Serial or Bua 
Power Protection 
149 Curtis Ruby Plus 
Call Datasheild 85 
Datasheild 100 
133 Pro anne 
3 Non — e ( % ify) 
ion Guides 
Tu Miele yet 


139 Turbo Pascal 5.0 
Quick Basic 
269 Quick C 


ick Pascal 
Call Spreadaheets 
329 Allways 
269 Excel 
149 Lotus 
2 Lact 3-0 





lirik UH 

129 MS-Dos 4.01 
39 Mace Utilities 
79 Norton Advanced 

PC Tools Deluxe 
59 ProComm Plus 
50 SideKick Plus 
57 Sidewa Gi 

XTree 
Be) Word Processors 


Ami 
Bd GEM First Word Plus 
60) Grammatik Ill 
90 Manusenpt 
90 Multimate Adv. Il 
60 Professional Write 
60 raga 

rin 


Cell cr Word Perfect 


(itor he Batlacl Uirur 
145 WordStar Prof. rat 


CIRCLE IOAN BEAMER SERVICE CT aRD 


Call’ Call On Be Sted Items 






























Toshiba T1000 
$639 / 


The T1000 is the perfect // 

19498 | second PC! itcomes with 
Call } St2KofRam,a720K _/ 

54958) | fi i 





in ROM! Allcisin 

419 ered 7 pound package. 

rer Ram card is just §: 

325, bese en partied Gr afore -volitile Ram disk. 


WordPerfect 5.0 























The most popular word 
is now even 








processor 
519 : better than ever! Version 
Soe = $.0 adds multiple font 





«. 





72 
“he = Elian, Page preview 
— and = much more. 
WordPerfect 5.0 still retains its feel 
595 and ease of use that made it #1. Combine this with 


FoxBASE+ 
$185 <7 


2478 | FoxBase+ 2.10 is simply 
2678 | the fastest dBASE com- 
325) | patible database software [im 
5598) | available. FoxBase+ also 
adds many enhancements 

69 to the QBASE lan ge. 

69 And it’s user- ly too, 
its FoxCentral uses pull- 
Sow ane) Poe -np semis andl You Ca peta 
every important operation without pro- 


pening! There are even LAN, runtime, and 
86 versions available. 


FastWrite VGA 


by Video Seven 





















































a for today’s high resolution mane Its —— 
tary technology incorporates vpeod 
75 pee to rede 6 ‘access to cade 8) sixteen bit 
79 enhances performance even further. It 
53 ; EO S00 resolitiog on your 
mul Fria os monitor gaurante od 
Call ze AND software compatible. 
42 











37H] | TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Min. $4). Prod- 
ie uct warranties, offers & claims are handled by the 
Call manufacturer. DOA’s repaired or replaced at our 
57 option. Ail returns are subject to 15% restocking 
49 | fee, call for retum authonzation (RA) number 
Call first, No retums on used items. Sorry, no COD's. 
267 Personal/company checks delay shipping. Com- 
125, Pebbaltyls oot peated: APO's add $15 per 
45 Prices/availablity subject to change. AZ or- 
117 ders add 6.7% tax. For your protection, we check 
29 for stolen credit cards. 
pi Mailing Address: 
215 3721 E. Grove St., Phoenix, AZ 85040 





To place orders catl: 800-441-3278 
Voc canes ware Calb 0, 407 Sat 


HOURS: 

7 AM to 7 PM Monday-Friday 
8 AM to 2 PM Saturday 

Call on Sunday 


COMPAG 




















Visa. MasterCard, Discover 
and American Express 
Accepted. 


ma=s 











BM 1% Consuitant 
Next Day Delivery -—-— Laptop SLT 296 a Portable Mod 70 and Reseller 
Available for as 20/40 Mb 795/$3050 120 Mb Disk Accrual Program 
Little as $8 $37251$4225 eds $5400 we 
($52,485 paid in 1988) 
IBM PSi2 MONOCHROME MONITORS WYSE 60 Amber or Green $295 | 16M 
Model 25—Ci HOt et $1250 AMOEK 210/410 $79/145 WYSE 85 $394 $1079 
Mo 30-28 20 My Disk ee COMPAD Mono, Amber Green aa SOFTWARE Get a dR 
Mode! 50-60 Mb Disk ceey || Seiya eel Ge ree || bet, el Proprinter XL 24e $810 
Model S6SX—30 Mb Disk $2795 MULTISYNC GS $249 dBase IV Z $155 Proprinter tll XL $645 
Meat ae Se ee se PACKARD BELL Amber/Green $85 | Oisplaywnite IV $285 | NEC 
Model 70—60 Mb Oisk $3550 COLORIEGA MONITORS HLA a ee SOON | P2200 170/55 24 Wire $339 
Paes Oenieninee Dee mee Oca , IBM OS/2 Standard 1.1 $235 P5200 $507 
Model 70-120 Mb Oisk $6150 | AMDEK Ceoa'c722 $344y es IBM OS/2 Extended 1 1 $595, P5300 $705 
Model 70-A21—120 Mb Disk $8500 18M Weise ren Lotus 1-2-3 V 201/30 $310/330 POXL 400/140 cps $1028 
Model 80~70 Mb Oisk saso0 | Cb5 UiraSync. $500 J Lotus Symohony +4 Color Opbon $118 
Model 80—115 Mb Disk $5900 JENITH 1290 $405 MicroSoft Windows 286/386 $73/135 Okidata 
Di I ons MicroSont Wond/Work $220/110 es er 
286 Mod iene. a $1670 e an re —_ $1999 arrnatn Aion ie Ag , oa 393 l se00 
286 Mod 1/40 Mb-640 K-Monitor $2200 CDMPAQ VGA Color $520 ‘I : ML 172P $210 
O8he Des koro 1/20/40 $1910/2210/2550 BM PS/2 8513 $15 Paradox 3.0 $418 ML182 Turbo $230 
eee sop doMD0 Mt 5475 ha becenti Ak PFS First Pub ss} oo 4 
5386S Deskpro Mod 1 $2500] MiTSUBISHt 8905 $2310 | Quicken A et 
3868 Deskpro 20 Mb/40 Mb — $2700/2900 | WEC MultSync XL $2050 | Smartcom itil s9a/150 TAD tae cE ake 
Deskpro 386/33 320 Mb $10599 NEC Malte oe Pi $879 Ventura Publishing $490 KX 1191 | 240/48 cps $235 
 iTOMVGOO MD ———$69508800 | HEC Murer Suan ssige7a | Word Periect 0 KX 1902 180008 one $7 
ee ese Sion | Paounodete CS Pe rahe 186 a0 pe 38 
Portable Ill Model 40 $4050 | ZENITH 1490 Co) || ae $560/$685 KX 1524 240/80 cps $540 
Portable 386 Model 40 $5400 NOVELL NETWORK $1675.25 25 Toshiba 
Des MEY $6800 | HYUNDAI Diskless Workstation $631 $1075 Expresswriter 301/311 $333/410 
Laptop SLT 286 20/40 $3725/4225 | WesTERN DIGITAL 3 Node LAN kit NEC LCBO $3197 
100% COMPAQ Internals SAWU Novell Deiat aso | PANASONIC Kx4450 $1378 COMM./EMULATION 
TOSHIGA LAPTOPS Entry-level 286 Starter Kil, 4 Users $575 TOSHIBA PageLaser 12-8 $2499 IBM PS/2 50-80 5250 Emulation $675 
T1000 S665 | NOVELL ELS II "$075 PLOTTERS/SCANNERS, ETC, IBM PG XT/AT 5250 Emuiabon $675 
T12006B/HB $1485/2000 | NOVELL 286 Software V.2.1S $2100 | CalComp AST PC XT/AT 5250 Emulation. $575 
wee x Seu NOVELL SFT Level fl HP Plotter 7440A/7475A $965/1309 hel PC Sea 3270 Emulation ot 
13200 40 Mb Disk $3400 ARCNET P5110 $495 Sumasketch 12x 12/12%18 $9787680 | US ROBOTICS 1200 lat $100 
T5100 40/100 Mb Disk $4125/4700 | ARCNET PC120 $185 US ROBOTICS 2400 Int $159 
75200 40 Mb’ 100 Mb $49 ARCNET PC260 $235 PRINTERS HAYES 12008 Inv/SCil $243/282 
ZENITH LAPTOPS* NE 1000 Ethernet Cerd $325, Diconix HAYES 1200 Ext $277 
Supersport Mod 2 $1525 NP 600 Ethernet Card $680 150P $325 HAYES 2400 Ext $419 
Supersport Mod 20 ; $2265 | ARCNET Passive Hub $90 Epson HAYES 24008 w/SCIt tnt $418 
Supersport 286 Mod 20/4 ARCNET Active Hub $469 EA elias $19 | EVEREX 1200 wis ae fo 
1 CI Ethernet Terminators $38 EX 800 200/60 oa $458 EVEREX 2400 Inv/Ext $137/195 
id A ie ry = 
PACKARD-BELL oes traleee nes ac eee ae 10 500 60/180 cps $325 MULTIFUNCTION CARDS 
386 System eee ee ee tobeeaeevag es $10 | EVEREX MagicCard OK $100 
286 System $1200 TERMINALS [0950 264/88 ene SU, AST 6 Pack wiaeax SCall 
8088 System $795 tam 3196 $1050 Toreador oe AST Advantage/2 for PS/2 $Call 
DISK DRIVES BM 3197 Mono/Color $1650/1750 iiaigeanece $522 | COMPAO 1Mb Memory 386/20 & 20E $595 
SEAGATE 20 Mb Kit $253 | WYSE 50 Amber or Green $370 DX 5000 533/60 eps 1200 | Ror na sit leer eee Se ee 
SEAGATE 30 Mb Kit $295 ee COMPAQ 1Mb Memory 386S/Portable $595 
ar 40 Mb Kt xT $366 piel seta $625 
EAGATE 40 Mb ST 251-1 $439 i > $3000 
SEAGATE 80 Mb $639 We Will Beat Any Price’. , Dick 
TOSHIBA 144 Mb $125 VIDEO BOARDS 
PROCOM Ext § 25° for PS/2 $290 COMPAQ AG 1024 Board $1049 
canprivesuoe ee : CoMPAD vou Oo is 
es 
MINISCRIBE 20 Mb $379 in itinots Cal COMPAQ VGA $419 
PLUS 20 Mb/40 Mb Hard Gard $595/647 GENOA Super Hi Res 800X600 $175 
PROCOM 30 Mb/40 Mb $429/519 GENOA Super VGA $310 
PROCOM 45 Mb tor PS/2 $795 PARADISE Auto Switch-480 $195 
MAYNARO 20 Mb SCall PARADISE VGA Plus/VGA 18 $295/301 
Heer er FAX ie SALES AND QUOTES (Outsids filinois): 1-600-634-8215 ee raphics on 
Al . luxe 
CANON FAX 20 $1050 SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 VEGA VGA 9278 
CANON FAX 2S $1725 QUOTE + 4-312-325-4969 
MURATA M1200 $Call ee UE CHIPS 
MURATA M1600 50033 © Ail manufacturer's warranties are» Prices subject to availability ana te iar owt 
a : sz20 
Sianaracnina, Bn good through AP Systems: change without notice. 00267-6/8/10/A_-$167/220/259/35S 
TOSHIBA 3010 $1275 © Corporate accounts cail Brian. © Prices reflect 3% cash discount. 80387-16/20/25/SX  $369/469/550/370 
TOSHIBA T30100 $1049 © 132.5% APR Lease available. ACCESSORIES 
TOSHIBA T3300 $1199 © Over 4000 products avaliable © Allow 10 days for personal Piet, on 
TOSHIBA T3700 $1500 with $6,000,000.00 Inventory in Checks to clear fn Ab es, ee 
COPIERS del apne 
CANON PC3-2 $539 stock. © Wire transfer accepted NeneNcs 1G] Teak ropa 
aN pe bas RE ot : Dore sean poco order © Minimum $5.00 shipping/ 8 Outlet te Protector $25 
Pe: 870-120 24-hour burn in on ali CPUS. pam ee 
TAPE ‘ © Restocking charge on retums LOGITECH C7 Hines $70 
1BM 6157 for PS/2 $1350 ° Stock orders placed by 4:00PM. chonai PO's welcome LOGITECH PS/2 $69 
IRWIN 40 Mb Int/Ext $465 shipped same day. 4 a LOGITECH C7 Senal $69 
MAYNARO 60 Mb XT/AT Int/Ext $875/881 © Credit cards charged upon ship-  ° Corporate terms available LOGITECH HiRes 320 OPL $79 
MAYNARO 60 Mb for PS/2 $899 ment 1% Microsoft Mouse with paint $119 
MOUNTAIN 60 Mb $1199 only. © Prepay and deduct 1%. 18M Mouse $85 


CIRCLE 295 ON READER SERVICE CARD 


clucrt taxa mu WEWNeY 2Twatrt cvUnNn 



























































LAPTOPS 
=—=PLUS 





714-373-2006 


COMPAQ 


SLT 286 20MB/40MB 3899/4299 
MITSUBISHI 

MP286L 20MB/40MB 2499/2999 
NEC mutuspeed HD 20MB 1929 
Ultralight 1MB /2MB 1869/2269 


ProSpeed L 266 20MB/40MB 2998/3349 
Prospeed L 366 40MB CALL 


ZENITH supersport 2/20 1469/2249 


Supersport 286 20MB/40MB eevee 
Turbosport 386/40 
FREE SOFTWARE 


With prepad (OV CHECK) orders ONLY Whie suppbes last 


PC KWIK Power Pak with T1000/T1200 
BORLAND Sidekick with T1600 
LOTUS Metro with T3100E 


BORLAND Sprint with T3200 
MICROSOFT Windows 386 w/T5100/T5200 


* MONTHLY SPECIALS + 


* FREE MODEM «x 
With Prepac (8Y CHECK) orders only Wivie supplies iast 
ZOOM 2400 Internal or External 
with TOSHIBA T3200 
MEGAHERTZ 2400 Internal 
with TOSHIBA T5100 or TOSHIBA T5200 


MONITORS 


With display cerd, use second price 
MITSUBISHI Diamond Scan 1371 380/369 


Diamond Scan 1381 519/499 
Oiamond Scan Titt & Swivel 20 
NEC 2A Super VGA 499/479 
MultSync 3D 639/619 
MultiSync Plus 899/979 
PACKARD SELL RGB 1452 229 
CGA/EGA 1431 399 
VGA 8541 299 
MuttiSyne 8530 339 


SONY 1311CA-13" Trinitron Color Remote 
TV & RGB Monitor 499 
Sony 1311 to IBM Cable 20 


SONY MuttiScan 1302 649/629 
SONY MultiScan 1303 §39/519 
Sony 1302/3 to IBM Cable 20 
Sony 1302/3 to MAC II cable 3% 


| ZENITH ZCM-1490 Flet Screen 629/599 


Zenith Titt & Swivel 


DISPLAY CARDS 
atl 
VGA Wonder 258K /512K 


GENOA 


39/419 


Super EGA Hites + (4880-9) 178 
With Gem Graph Software 199 

PARADISE 

VGA Plus 235 

Paradise VGA Pius 16 205 

Paradise VGA Professional . 365, 


VIDEO-7 

Vega VGA 255 
FastWrite VGA 315 
Vega V-RAM VGA (256K) 455 


LAPTOPS PLUS 






















6932 Westminster Avenue, Un 


T1000 .............. 629 
With 768K Card ..... 879 
TI2Z00F............ 1269 
TI2Z00FB...... NEW 
T1200H....... LOWER 
Ti2Z00HB..... PRICES 
T1600/20MB...... 3049 
T3100E............ 2575 
T3200 ............. 3290 
TS100/40MB...... 4290 
TS100/100MB..... 5490 
TS200/40MB...... 5590 
TS200/100MB..... 6590 


PREPAID BY CHECK ONLY 
POSTMARKED BY SEPTEMBER 20, 1980 


MITSUBISHI Multi Scan Monitor 1371 































with Tit & Swivel Base............ 49 
SEAGATE 3OMB (XT) w/controlier, 
cables, manual & mounting kit ..... 2! 
TOSHIBA 34181 Wide 
PRINTERS 
ALPS Allegro 359 
ALQ 324E G49 
DICONIX 150 PLUS Par 329 
NEC 
P2200 paraltet 390 
5200/5300 499/659 
Color Kit for 5200/5300 108 
Cut Sheet Feed 5200/5300 168/199 
PANASONIC 
4180/1191 175/225 
KXP 1124 349 
KXP 4450 Laser 1329 
TOSHIBA 
301 Batiery Powered 349 
Express Writer 311 339 
3213L/341SL 4 469/529 
KENSINGTON 
Printer Stand 20 
With Printer 10 




























MODEMS / MOUSE, ETC. 


ATI 2400 ETC Int wiew 179 
HAYES 1200 Int w/Smaricom II 249 
ZOOM 2400 Internal w/ sw 119 
2400 External 139 
KEYTAONIC 101 Piue Professional for 
PCIXT/AT 108 
OEM Version: Identical to 101 with 90 day 
wastanty from us 60 
LOGITECH C-7 Serial /Bus 65/59 


Hihlez Bus/PS-2 00/67 
Logitech Publisher 30 
LogiPaint/LogiCadd 19/38 


MICROGOFT mouse: Jus or Ser 108 
With Windows 286 149 
MOUSE SYSTEMS w/PC Paint Ptus 
Gus Pius Optical Mouse 79 


QUADRAM Optical Mouse “a 


194 © Westminster. 













RAE AEE 





SSR<S SRS SXKSSXCS SX CSF 


















SHIPMENT 


te PREPAID orders only (by check) with UPS Ground 
to 48 contiguous states. Allow 2/3 weeks for per- 
sonal & company checks. Cashier check orders 
shipped immediately. 


FOREIGN ORDERS 
WELCOME 





LAPTOP ACCESSORIES | “Too eKcao 


T1000. 768K Card. 259 
AC Adapter: T1000/T1100+ 69 T1200: 1MB 649 
110/220 Voits 99 71600: 2MB 1099 
AC Adapter: T1200/T1600 99/129 T3100E 2MB 1099 
AC/Auto Adapter with Battery: Specify 13120: 1MB/2MB 849/ 1099 
T3100, T3200, T5100 349 T3200: 3M6. 1399 
Auto Adapter: T1000/1100 + 69 5100: 2MB 1099 
Battery Charger: T1200/T1600 249 T5200: 2MB 1099 
Battery Pack: T1200/ 71600 70/129 | LAPTOP MODEMS: Specity Mode! 
Carry Cases: T1000/1100/1200 60 Adaptamodem 2400 Internal 240 
he athe | Megat 2400 NP Level 5.388 
DESIGNER Carry Case w/shoulder strap, NEC 1200/2400 Internal 199/369 
extra pockets for SW, manuals, portable Toshiba 1200/2400 Internal 
Printer, etc. Specity model 149 World Port Pocket Modems: 
Leether Case by Toshiba Specify tor 2400 without Carbon Copy 249 
T3100, 3200, 5100 or 5200. 275 2400 Ext wi Carbon Copy + 269 
Expansion Chasis w/interfece card Ext Modem Cable for Toshiba 25 
Specity Toshiba model 999 | Numeric Keypad. T1000/12/16/3100 99 
Expansion Stot (1): WonUnder a Ethernet Card for Toshiba 5 499 
WonUnder Il: 2 stots Battery Wetch/ Brooklyn Bridge 40/99 


Floppy 5 25" External: 360K/1.2MB 2001300 Laplink Ut: Serial & Peralie! 






DRIVES & BACKUP 


TOSHIBA 3.5" internal w/ universal 
mounting kit: 720K/144 MB 98/109 
FLOPPY 5.25" External for Laptops 
360K/1.2MB 299/349 
PLUS HARD CARD for PC/XT/AT 
20/40 MB 489/629 
Passport 20/40 MB 449/589 
Passpon Housing Unit 
Impulse 40/80 MB 
impulse Controlter 
SEAGATE: Pretested & formatted. with 
controller, cables, manual & mounting kit 





*FAX* ATTACK* 





30MB for PC/XT 290 COMPLETE PC Fax Board 9600 449 
MOUNTAIN 40MB Backup: Uses floppy Complete Communicator: Modem, Fax 
Comroiter & BC 2000: Specify XT of AT & Anewering Machine bead 

Waal Eacttal 399/499 || QUADRAM JT Fax Board 4900 199 

, JT Fax Board 9600 CALL 
LAPTOPS’ Backup’ Specify Mode! JT Fax Portable 4800 929 
Externel 20/40 MB (DC 2000) 499/599 FilpHO Gs tase & Econ Seb 
De 0p ones 120 || wom.p port 2496 

Portable Fax/Data Modem 449 


In factory sealed boxes with 
manual & factory warranty. 


INTEL AVATEX FAX 110/220 Switchable 919 














CANON Fax 8 599 
0087; 5/0 MHz 25/195 | | caseon Fax 15 nats 
90287: 8/10 MHz 200/295 | | CANON Fax 20 939 
90387: 16/20/25 MHz 349/309/509 | | CANON Fax 25 1049 
| CANON Fax 225/270/350 CALL 

MURATA 1200 550 

SOFTWARE BONANZA | | munata 1600 esa 
BATTERY WATCH Ver 1.0 - 3.5" PANAFAX. UF-135 re 
BROOKLYN BRIDGE: Ser. OR Par PANAFAX i145 oe 
BITCOMM Ver 35 - 5.25" PAMAV ARNE 1S, Ae 
aoe tata PANASONIC KXF 100 ste 
Booey 6 25 or 325 : PANASONIC KXF 120 949 
CARBON COPY Plus Ver 5.0 - 5.25" RICOH RF 850/900 ata) 
EASY by MicroPro ver 15 - 3.5" Bacon OE) fee 
alohien bare RICOH 15/25 1090/1249 
RICOH 35/65 1549/1649 

LAPLINK III: Serial & Parallel Wamp FO520/FO-900 690/880 
LOGI Paint/LOGI Cacd SHARP FO-330/F0-550 969/CALL 
LOGITECH Publisher SHARP FO-700/FO-200 CALL 
LOTUS metro 3.5” Ver 1.0 SHARP UX-180 .. 798 
PC PAINT Pius - 5.25” SHARP UX-350 1075 








POLICY: Prices & availability subject to change. Add 3% (Minimum $5) for COO, MC/VISA, 
and 5% for Amex. All sales final. Not reepansibte for compatibility, Retuseed/retumed shipments 
FOREIGN « ORDERS * WELCOME 


California 92683 


"PLEASE REFER TO AD# PC 79: 


THE 


has slashed prices 
on all of our printer 
and typewriter 


ribbons up to 50%. RIBBONS! 


OEALER INQUIRIES ARE INVITED 


Buy direct from the manufacturer and save!! 


NYLON RIBBONS 


NO. OESCRIPTION PRICE EACH . DESCRIPTION PRICE EACH NO. DESCAIPTIDN PRICE EACH 


100 ANADEX 9500 425 IDS 3%” BLACK 456 1040 IBM 6240 

110 APPLE IMAGEWRITER 4 COLOR 925 IDS 34" PROCESS 1050 1050 MANNESMAN TALLY SP 80 

120 APPLE IMAGEWRITER LO 1700 MANNESMAN TALLY MT 65. 500 1060 NAKAJIMA 

130 BROTHER 1409 500 MANNESMAN TALLY MT 86 1070 NEC SPINWRITER 5500 

140 BROTHER 1509 570 MANNESMAN TALLY 160 40B0 NEC 3500 FLIP 

150 BROTHER HR 15 450 MANNESMAN TALLY 180 1090 OLIVETTI ET121 

180 CANON A 1200 370 NCR 2140 1100 QUME 13/5 

170 CENTRONICS 101 415 NCR 499 1110 OQUME II 

180 CENTRONICS 350 930 NEC 3500 1120 OUME IV 
CENTRONICS 8000 910 NEC P 2200 1130 RICOH 1300/1600 
CENTRONICS 704 495 NECPS 1140 WANG 5 
CENTRONICS M 150 291 NEC PINWRITER P2 1150 XEROX 610 


CITIZEN 120 D 495 NEC PINWRITER P3 
COMMODORE MPS 801 350 NEC SPINWRITER 5500 CORRECTABLE RIBBONS ANDO 


COMMODORE MPS 803 382 OKIDATA 182 LIFT OFF TAPE 

C ITOH 8500 3.10 OKIDATA 292 1300 ADLER 1010/5010 

COMREX 420 755 OKIDATA 293 1310 BROTHER EM 200 

DATA GENERAL LP 2 550 OKIDATA 393 1920. BROTHER AX 10-12 

OATA PRODUCTS 8010 450 OKIDATA MICROLINE 60/62 1330. BROTHER 701 

DATA PRODUCTS 8020 550 OKIDATA MICROLINE 84/94 1349 CANON AP 100 

DATA PRODUCTS B 300 550 PANASONIC 1090 1350 DAISY WHEEL LOT SUPER DRY 
DATA PRODUCTS 8 1000 715 PANASONIC 1524 " 1360 IBM WHEELWRITER 

DATA PRODUCTS M 200 420 PRINTRONIX P 300 1370 IBM WHEELWRITER LOT 
DIABLO HT Il 325 OUME 1 3/5 1380 IBM SELECTRIC iI 

DIGITAL LA 30 300 OUME Iv 1390 IBM SELECTRIC I! LOT DRY 
DIGITAL LA 34 320 RADIO SHACK 3/5 1400 I8M SELECTRIC i LOT TACKY 
DIGITAL LA 120 365 RADIO SHACK 6/6 1410 IBM SELECTRIC II TECH It! 
EPSON ERC 03 300 SEIKOSHA SP 1000 1420 IBM SELECTRIC I CUT 
EPSON LO 800 360 STAR NX 10000 1430 IBM ACTIONWRITER 

EPSON LO 1000 490 STAR MICRONICS NB 15 1440 =NAKAJIMA 

EPSON LQ 1500 360 STAR MICRONICS NX 10 1450 OLIVETT! LEXICON LOT 
EPSON LO 2500 495 STAR MICRONICX NX 15 1466 OLIVETTIET 121 

EPSON LO 2550 525 STAR MICRONICS SD 10 1470) OLIVETTH 141/115 

EPSON LX 80 275 STAR MICRONICS SD 15 1480 OLIVETT] PRAXIS 

EPSON MX 60 360 TALLY MANNESMAN 1000 1490 OLIVETTI PRAXIS LOT 
EPSON MX 100 TELETYPE 43 1500 OLYMPIA ESW 3000 
FUJITSU DMPG 9 TEXAS INSTRUMENTS 850 1510 PANASONIC RKT 40 
HEWLETT PACKARO 2631 TEXAS INSTRUMENTS 860 1520 ROYAL ALPHA 600 

18M ‘2° HARMONICA TOSHIBA 1350 1530 SHARP ZX 400/500 

18M 34” HARMONICA TOSHIBA P 321 SL 1540 «SILVER REED EX 42/44 

lvl 3262 TRITEL/DATA ROYAL 1550 SILVER REED EX 42/44 LOT 
(BM 5211 WANG BEARCLAW 1880 XEROX 610 

{BM 5242 LG HANDBAG MULTI STRIKE RIBBONS 1570 XEROX 610 LOT 

IBM 5256 SM HANDBAG 1880 XEROX 610 LOT DOUBLE PASS 
1BM BASEBALL BAT 1000 BROTHER HR 15 1590 XEROX 6010 

\BM PROPRINTER 1010 COMMODORE 1526 1600 SHARP PA 3100 


(8M PROPRINTER XL 1020 DIABLO HT Il *$5 00 shi nd handling chai aif orders under $50 00 
IBM SILVER $ CUP 1030 IBM DISPLAYWRITER For orders over $50 90 clea frosght is charged a 


516-767-0178 800-645-6113 
FAX 516-767-0585 
103 HARBOR ROAD —_— PORT WASHINGTON, NY 11050 


=O OUnNw 
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CIRCLE 157 ON READER SERVICE CARD 


Mait Order Electronics - Worldwide 


ameco 


ELECTRONICS 





° —QUALITY PRODUCTS 
COMPETITIVE PRICING 
PROMPT DELIVERY — 


NEW! Multiscan 
Monttor & VGA 
Card Package! 


JE2056 Package 











{BM Compatible Dispiay 
Monitors & Packages 
Monitor/Card Packages 


TM5154 EGA Monitor & Cardesss 


Floppy Disk 
Drives 


JE1059 MPF11 Pictured 


JE2055 


.» $499.95 SS aaa 


and Graphics Programs 
+ 4000P! 

1153000 Pictured 
HS3000 scanner ..0.. $199.95 


DMS200 sora mouse .. $39.95 
DMS2008 sensi mouse $59.95 


wOr HALO Sottware 


ee a 


Connector enn $699.95 
Mere Or Opt sve $249.95 


Jameco DB25 & 
Centronics Switch Boxes 


+ All Pins Switched 

+ Long-lifa Operation 
* Gold Plated Female 
Gonnectors 


JE1170 Pictured 


PartNo. _Deacription ___ Price _ 
E1170 Da25 pn A'S Switch... $22.95 
YE1171 0825 pn aac Swrich ... $27.95 
YE1172 0825 pn ABCD Swich $29.95 
J$E1173 Cen 28 pn AG Swatch... $24.95 
JE1174 cen 36 pn ABC Switch $27.95 


RIX EGA and VGA Paint 


18M PC/XT/AT Compatole 
+ Pop up Menu 

+ Zoom image Windows 
«image Liorary 


PatNe, _Oescriptien Price, 
EGAP EGA Paint Pregram... $79.95 
VGAP va Pamt Program $119.95 





JE2056 


AMBER 
HDSSH 

M9070S 
TM5154 
TM5155 
Qc1418 


12° Amber Monochrome. 
14° RGB 640 x 240 ...... 


14" EGA 720 x 350 .. 


ac1478 


Call or Write 
Today 


for a FREE 
Catalog or Flyer 


24-Hour 
Order Hotline.-- 


STAR Muiti-Font Dot 
Matrix Printer 


* 9-pin dol matnx pant head + Centromes 
parallel intertace » Epson or IAM modes. 
* Craative tax! printing available wath Couner. 
Sansent, Orator-1 and Orator-2 in a choice 
of Condensed or Regular Pica or Efia 


PartNo. __Descriptien ___Price_ 
NX1000 cei Matix Preter.. $199.95 
NX1000A Replace: 


+1OMPCXT/ATCompatne [52 ] 
+Fully MS:PC DOS Comp J] 


<Goppoe Matte Parteone MT] 

PartNo. Descietian Price 
EZDOS 008 Sottware .... $49.95 
EZDOSP pos wtneeese $69.95 








Dynamic RAMs V20 & Math Coprocessors 
4164-150 5.53601 (150n UPO70108-5 (shiz) 20 (Repisces 900%) ....$5.95 
414256-100 262 14451 (100ne). UPO70108-8 (entz) Vz (Ropinces 0000/2) ..$7. 
41256-120 262 144x1 (120rs). 9087-2 
41256-150 | 262.144x1 (1$0ns). 90287-10 
$11000P-10 1 049 576x1 (100ns) 5 0387-16 
511000P-80 1.046 57601 (80ns) $21.75 | 80387-20 > 
1355 Shoreway Road = 
Belmont, CA. 94002 faa 
24 Hour Order Hotline (415) 592-9097 Mecircees, 
rex (315 bas aaa OFS) ee L = 

x1 - Ans. Ba jameco Bimt 
Data Sheets - 50¢ each P| 


1989 Jameco Electronics 
10M 1s a registered trademark hd 
international Business Machinas 


Send $2.00 Postage tor » FREE 48-Page FLYER VISA 


ment Prnter Ribbon. $9.95 









Mati Order Electromecs Worldwide 


ameco 


24-Hour Order Hotline (415) 592-8097 + The Foitowin 
+ Customer Servics (415) 592-8121 - Tachnical Assistsnce (415) 592- 


QC1478 VGA Monitor & Card «sere $599.95 _ 
‘TM5155 Multiscan Monitor & Card... $799.95 


Display Monitors 


soseve $499.95 
14" Flat Screen Amber Monochroma .. $119.95 
QC1418P 14° Fiat Screen Paper Whita Mono... $119.95 
14" VGA 720 x 480 ssccssssseseseesseeess $899.95 


GC1501 VGA Card 


Data Technology 
30Mb Hard Disk Card 


¢ IBM PC/XT Compatible + Self-contained 
hard disk sub-system + Low-level formatied 
« Easy installation * Setf-booting » Low pow: 
ar consumption + One-Yaar Warranty 


SA30....cscecseseereeees 379-95 





Computer Keyboards 
For IBM PC/XT/AT and Compatibles 


JE101 5 84-Key Standard AT Style Layout secssssssceese sees 
| JE1016 101-Key Enhanced Layout with 12 Function Keys a 
JE2016 331-Key Enhanced Layout with Solar Powered Calculator. ov. fo 
E2017 MEW! token) P nheron | apoet ain Teackioat (Pot OP sega Fath SS 


Sony 
MPF 11 35° 720K2 Imomal Floppy Onve $69.95 
SMI 5 25° Installation Kit w Faceplate ..... $14.95 


Toshiba 
S52KU 25° 720K Internat Orve ..-. $109.95 
356KU 55° 1 44Mo Internat Onve . $129.95 


TEAC 
FDS55B 5 25° 360k Hat Height ....000-. $99.95 
FDSSGFV 5 25: 12M Hat Heghta.. “$119.95 


JE1021 5 25° a60Kb Hall Height Beige $89.95 
JE1022 5 25°) 2ép Halt Hegnt Gray $99.95 


£ 
8 
& 





© 18M PC/XT/AT Compatible Back-up 40Mb 
tn 40 minutes » Menu driven softwara > Full 
and incremental back-up capabihtes 

DJ10 come tape Back Up wTape $299.95 
TB40 — 40Mo Tape Cartridge... $24.95 











$20.00 Minimum Order - U.S. Funds Only 
CA Residents Add 6%, 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 insurance 
(May vary according to weight} 

Terms: Prices subject to change without notoe. 
We are not responsible for typographical errors. 
We reserve the nght to substitute manutaciurers. 
Nems subyect to availabilty and pnor sate 
Products pictured may onty be representative 


Compiete list of termswarranbes 1s available Upon request. 


Phone Lines Are Avaiiable From 7AM - 5PM P.S.T.: 


+ Credit Department (415) 592-9983 + All Other Inquiries (415) 592-7108 
CIRCLE 346 ON READER SERVICE CARD 


19864 


Best Bur 


ups 1-800-621-3999 


Shipping Manifest $15 
Software Trial Disk{Uncnp 
pled). United Parcel Service sp- 
Number of parcels only 
limited by Hard Disk. Includes 
parcel database for partial ship- 
monts and ability to be fully i 
fogreted into an sdvanced ac 
counting system now svailable, 


PRINTERS & LASERS 













WordPerfect 5.0 








Summagraphics Hitachi chi Digitizer 














DIGITIZERS (Cont} 


SOFTWARE (Cont 
Or PumaPro12112,12bin,SW ,. 960 
ca 





KurtalS 122... 
S217 

‘Summagraphics | F 
18x12 Pro, 4 Bin ® Pen..... se 
Mac Bil Pad 12x12, 48m,Pen 260 





Intel Chips 
Genuine & New 










MOUSE 


Logitech C7 Serial or Bus .. 80267-8 (8/12Mhz} ... 179 


0287-10 010+ Mhz} .. 
800287 


Mouse Serial KiRez 9 Pant 
Mouse Bus HiRez ‘new’ 
Mouse Bus HiRez & Paint 





: BOARDS & NETWORKS 






DRIVE, MODEM & FAX 













: es 20... 140 AM <2 eo 
AST occ cence ee vee Cal Com 9600 Fi 
ms ee a saath Cail Mia 
‘ MO 12h ms .. 
Pe) 
Call 
Be, ") 
108 
we 
Call 
Cail 
+» 2 5.25" 1.2Mb Deve... 

. m3 
Call 
rt) 

tar SCANNERS & HELPER: 
Call 

» 458° Complete po 400dpi Scanner . 134 

Vega VGA .......... ....25 Logical Connection... Cal 

gg Wentern Digital Etheriet Pius Call Scan Man 400dpi & sw 4-inch . 16! 

MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


= 


piamzers ¢ptorren New Orders: 1-800-621-3999 





Draft Uso. Order Info: 602-997-8877 

Din 30 Med 9 Opkons Cll cycompiocs Bee Fax: 602-943-3833 

Enaj Xho... gy (25/1088... 4500/4400 International Ordera; 602-861-1090 
Excel PC... aay Diarng Bed 12x12 16-Bin . 368 TERMS: Orders are processed same day. Pre-epproved P.O.'s 
FastBack 7 etd aire we wolcame, Pricpsre fect cash discount end are subyect to change 
FomTod .. e 2 without notice along with terms & availability. Product com- 
Font Solution Pack Call bee — a, eee Peseta co a, 
Fox Base Pus... ay) Hitachi (10-Year Warranty) sibility of manufacturer ye returns aro subject tos - 
Freelance Pus ... Call PumaPro 1212,4bin,Pon, SW 200 ing foc, No returns no used iteaw. Personal & company checks 





delay shipping. AZ arders only add 6.7% tax. ADO989-2 
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YOUR COPIES 


Make your callectian af PC Magazine 
o handsome addition to your oe ar 
home—and protect ond orgonize your 
copies far eosy reference! 


PC Magazine Binders ond Coses ore 
made af durable, luxury-look leather- 
ette over quality binder board. Custam 
designed far PC Magazine, every 
order receives FREE transfer fail ta 
mark dotes and volume numbers. 





FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 





MAGAZINE BINDERS 
Hold your 
issues on 
individuol 
snap-on 
rods. $9.95 


each; 3 for 
| $2795; 6 for $52.95. 





OPEN 
| BACK 
CASES 


Store your copies for 
individuol reference. $795 


each; 3 for $21.95; 6 for $39.95. 


jPCMAGAZINE 


da Jesse Jones Industries 
499 Eost Erie Avenue Philadelphia, PA 19134 


Please send ©] Binders [1 CasesQuonhly = 


l Payment enclosed$_-—— * Add $1 per case/ 
binder for postage & handling. (C (Outide USA a odd $2.50 
I 


per case/binder ordered, US currency anly.) 
Charge my: 
| O Amex Visa 0 MC (Minimum order $15.) 


| Cord No. Exp. Date. 












i MciMrsJMs.__ 
| Addr 


Pleats Print Fal Nema 
NoPO Box Nome: Pleawe 
| City. a 
| Sicte: a a Tp 
[Paes dd 6 ce tox. 








ree) 1 al 


@ Salen 
Services/Support 
Product Knowledge 
On Time Delivery 

@ Frequent Buyers Program 





13810... 
00. 







































OL 

‘MOL 80, 70 

‘MOL 30286, 

MOL 30286, 

‘MOL SOZ, 30 

286, Mdl 1... 386.25 
2866, MOL 386-20, 
2866, MOL 386-20. 
206E, MOL Port $i, 
386, 20 Miz Port 
386, 25 MHz, Por 
‘3068, Mal 1 Port. 
306,25 Wie, Ue TH 

71000 


SEAGATE 
y. $269 58 SEAGATE ST-251-) $944.58 
o723 





“MR SEAGATE S251. . 
‘SEAGATE 
STORAGE AGE DIMENSION 
-St880.82 A-650E . 
DEVELOPMENT 2 Meg 3830.28 
PLUS DEVELOPMENT 48 Mig 7756 
(OBE 0.7 





cpw Sells 
For less 


AND SERVICES you BETTER 


sui 


EEE 


JARE & STARTER Gad 
iy tel 20s ae re ‘ Users. S428 


Ermine 8 8 Users. 
N AG Soto re 

















NOVELL NETPRO 
INTERFACE CARDS 

3COM ETHEALINK. . . ue 
ARCNET PC110 LANboard 599.48 
ARCNET PC130 eee 27 
ARCNET PC220 199.8 
ARCNET SMC Toca foe Server Bd. ATS 

ARCNET SMC 16-B:t Workstation Bd . Mars 
ETHERNET Intertace Connector (NE1000) 200.90 
ETHERNET Pius Board (for 286} (NP600). 35.35 





G-NET Interface re wicable.. 


ACCESSORIE: 

ARCNET Passive Hub 
ARCNET Actve Hub: 
ARCNET SMC Turbo Kit 
ARCNET SMC Acbve Link 
THOMAS CONRAD 16 Port Hub. 
THOMAS CONRAQ 6 Port Hub. . 
Ethernel Termmators 
Novel trained aed authorized sal and support. 

See WORKSTATION eater Semumtens 














EVEREX 12008/ 24 
REX 2400 Ext/ 











AMERICAN 
AME-1200VK..... $828.45 AMES20EX ... $440.48 
* . E7872 AME-BOOAT. . 090.18 
sR 
DATASHIELD 
500 Watt SS700> . 
BOO Watt. 28.56 1200 Watt 
‘$100... «+ O36 B Outiet Supe 
DURANT TECNNOLOGIES 
BPS-300 . . $390.10 BPS-550... 3499.85 
BPS.500.. 7 SAGE BPS-1200 THES: 
TRIPPLITE 


$240.50 4 outet 


: 
; 





oa 
5745.50 


SAMSUNG 



















WORDPERFECT 5.0 Sia/ 
ASHTONTATE dBase Ill + / 
ASHTONTATE Multmate 
LoTus 123 Bar M4, 


F 590.00. 
- MONET 


MITSUBISHI 14097 140 
pe al eet Dramond Scan . 





EGA DISPLAY Anos 
GENOA Super EGA Hi-Res 800 x 600... .. 








WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


low San Fo Fo 0 


Bese OW, 


Cage Cave one a + neren 


Sag saneenn 


on see 
Ciulitestokenledoolesnbodtal 
ardong tao as gece she suc! te remacar™g eA gree eee Ie 
Sanne © came Draw WO ROENE Bays eSB G wee ayn By Het 


Open terms avaitabie to penrors credit 
AA 


on = 


Ae 
d 


P @ { 





(312) 498- 1426 (312) 21 WW 2 Oza 


NEW AREA COOE 708 — Effective 1/1/90 


LOGITECH fey Senai/PS2. 38995, 
LOGITECH BUS $4395 
MICROSOFT Mouse (Gus Ver Oe 
MICROSOFT MOUSE windows 36.37 
MOUSE SYSTEMS {Senal Version) 9955, 
MOUSE SYSTEMS (Bus Versxon) OL? 

CHARTER MEMBER ——— 

AMVC Gm 

x Sguatey iat cole 
ss m= MEMBER 
MEMBER Se 
B919 


CIRCLE 109 ON READER SERVICE CARD 





HARDWARE 
Add-On-Boards 


CD-ROM 349 
Cables 350 
Communications 350 
Computer Systems 352 
Disk Drives 353 
Diskettes 353 
Expansion Units 354 
354 
355 


349 


Peripherals 
Plotters 
Power Supplies 355 


Printers 355 
—EEe 


SOFTWARE 
Accounting 


Business 


PRODUCT CATEGORIES 


SOFTWARE 


Business Project 
Management 


Communications 
Construction 
Data Base 

Data Entry 


Desktop 
Publishing 


Education 
Engineering 


Entertainment/ 
Games 


Financial 
Flowcharting 
Graphics 
Health 
Inventory 


Mailing Programs 361 
361 
361 
361 


Manufacturing 
Medical 
Music 


Preventative 


Maintenance 361 


Eroeemuners 


362 


Public Domain/ 
Shareware 


Real Estate 
Religion 


362 
363 
363 
Sales Marketing 364 
Scientific 

Security 

Statistics 

Surveys 

Utilities 

Word Processing 


MISCELLANEOUS 
367 


367 


Accessories 
Bar Coding 


Books/Catalogues/ 
Publications/ 


Computer 
Insurance 


Consulting 
Services 


Data Conversion 


Data Recovery 
Services 


Disk Conversion 


Diskette Copy 
Service 


Mailing Lists 
Networking 
Services 


Supplies 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK NY, 10016 


W@ PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 


@@ The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 

@ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 


@ Standard Directory Listings are also 
available and require a 4 issue minimum. 


@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 


EEE] PC MAGAZINE SEPTEMBER 12, 1989 


ADVERTISING ACCOUNT MANAGERS. 


Sr. Account Manager, 
Glenda Campbell Roberts 
212-503-5118 

AK, DC, GA, MA, NY, OH, PA, VA, WY 


Kenneth Nova 212-503-5175 
{CA 9399 & DOWN), FL, NH, VT, WV 


Kathleen Morris 212-503-5176 
(CA 9400 & UP), HI, NB, TN, UT 


Michael Brooks 212-503-5125 
AL, CT, IA, IL, KY, ME, MI, MO, NM, OK, OR 


Nancy Mandelbaum 212-503-5156 
AR, DE, ID, IN, LA, MN, MT, NC, RI, SC, TX, WI, 
OVERSEAS 


Jonathan Adewumi 212-503-5117 
AZ, CO, KS, MD, MS, ND, NJ, NV, SD, WA. 
CANADA 


TE NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 
Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 

Sr. Advertising Coordinator, 
Wanda D. Brown 

Advertising Coordinator, 
Linda Annis-Lopez 
Production Director, 

Anne Brockinton 

Production Coordinator, 
Robert Clark 















we Features: 
sot g30 * Runs eur nandarde MSDOS, 05/2, 


© Intel 16 MHz 80386 SX CPU 

* Socket for Intel 80387 SX 

Sie ae Coprocessor 
° SE jion Slots 6-16 bits, 2-8 bits 

* 1/0 Speed a1 8 MHz to use existing carde 
= nesieave + LER RAM 

° Fully AT Campanble 

iO 8.6 12.5 Bourd Dumentions 

* 30 day money-back, f yr. warranty 


(800) 627-6998 
AHomeSmart 


CIRCLE 551 ON READER SEAVICE CARD 
















Limited Offer: 
* Quanuty Discounts 






COMPAQ DESKPRO 
UPGRADE 
386 MOTHERBOARD 


FOR 8086 OR 80286 DESKPRO'S 


yatuable 1/0 siot Transparent device aasity 
install between 28 pm ROM & its socket 
‘Tims idaster compatibhe machines. 
o1BM PS PC & XT 

+ AN compatibles 


‘with 28 pin ROM 
Time Master festures 
+ Easy instatation in 28 pm ROM socket on 


motherboard of existing /O cards 
¢Sottwore- Automatic date & timo entry. 


$1595 16 Mhz 1MB 
20/25 Mhz Available 


SEATTLE TELECOM & DATA INC. 
CALL 206-883-8440 


2735 152nd Ave NE , Redmond, WA 98052 
CIRCLE $53 ON READER SERVICE CARO 
AMI High Performance 306 Motherboards 
64K Cache — Won 5 PC Mag. Editor's Choice 5'30'89. 


16 Mhz 386sx OK 
16 Mhz 286 OK $259 
12 Mhz 286 OK $189 
VGA 16 Bit 1024x768 $189 


We have DRAM 
Cail for Pricing 







just. 
eo 1G-yeat warranty 10-year lithiom bal 
230-dry wOneY bac a 


waranten 
bdo! ‘shipped within + businesa day 


‘Tims Master Poahtri ™ 
$39.00 « §2 50 S&H 
800 432-9174 (24 hr.) 
Talus Engineering Inc 
CIRCLE $54 ON READER SERVICE CARD 













33 Mhz in stock 
25 Mhz OK 
20 Mhz OK 
16 Mhz OK 


Bare Bone Systems 
FCC Class A Call 


CALL 





gain 
SYSTEMS 


404-446-2028 | 


CIRCLE 555 ON REAOER SERVICE CARO 


THE X-BANDIT 4 EMS 4 XT ACCELERATOR, PCjr MEMORY 

For XT/AT Enhanced, expanded memory utiliz- Dur 10,000 Customers are pleased See Why' 
ing LIM 4 Ospectlications Segmented memory JUST $239/$299 our 10/12 5mhz Mesa 286 
Mapping, splil memory addressing 2mb in _halfcards Scored Fastest in Computer Shopper 
one slot 8 mb total Spooler, RAM disk auto 7/89 For all IBM. Compag Porl, Kaypro. 
Configuration soltware, manual, warranty all © Z151/BDTK, LE, Tandon, others NEW UP. 














included $229 GRADES tor all PCyr's 512k mem $219, 256k 
TELETEK ENTERPRISES, INC $169. pri adapt $85, hd disks 
4600 Pell Drive ES QUALITY PRODUCTS, INC 
Sacramento CA 95838 767 B REDWOOD PLACE 
(916) 920-4600 (916) 927-7684 FAX RENO NV 89502 
(702) 786-4040 













TO PLACE YOUR AD IN 
PC Magazine Marketplace 








Call (212) 503-5115 or (800) 825-4ADS 


















= 
fal 


be 





Drives jready to run): 
Huacht External Dave 699 
‘Teshuba Drive for MAC SEPtuv 50 
‘WORM Dave Special Maxtor 800 MB 3695 
On 3745 


Thal 
Microsof: Progiammer's Library ¢ Drive 
Earaseck Photography» Drive 








CD ROM Sourcedisc 
ea 
or 7 
Consumer Statistics or Economie Stausich 99 
ChubMac or Educerp IMAC) 189 
a no NE 
Zit Daves: ad (NEW) oS 
Osford Enghsh Dxtwonary 980) 
Hundreds of CD-ROM titles. Free 100-page catalog 
AMEXIMC/VISA 
Sureau of Electrome Publishin, 
18 Loutsburp Square, Verana, NJ0 
(2011746 3001 


989 

1279 

Constitution Papers of Electronic Bible 69 
95 

bd 

bed 


MULTI-LINE 
VOICE MAIL 





Pertect Solution For 
Managing Your Voice 
Communications 


Voice Mail System 
@ Call Processing 
© Telemarketing 










CIRCLE 558 ON READER SERVICE CARD 


Great Buys 


SHAREWAR 
© Order Processing 
© Call Distribution ERE A BHOGHAM > 
© Programmers Tool Kit |] SHAGEWARE Gag Baqvoin | § 99.00 
$299.00 


SPECTRUM. OOVER Clip Art 
6500 images plus 250 federal logos. 

MICROSOFT BOOKSHELF Sefe 99 
Low prices on all Microsoft CO-ROMs 


Bundied CD-ROM starler kits as low as. 
$585 00 plus shipping 


FREE DISCOGRAPHY 


LDE iene’ 
ALDE Fee. 


, "GREAT BUYS" image from SPECTRUM | 
CIRCLE §59 ON READER SERVICE CARD 


CO-ROM/WORMAERASABLES 
Software and Drives 
See out display ad each month tor specials 
(Look under index to Advertisers) 
You heed compelitive prices/expert advice’ 
prompt senice/we re the larges! & fastest Free 
Cataiog * Unconditional Guarantees 


Complete Systems 
we oe 9295 


z= Starting at PLUS 6 S/H 


HH (415) 652-9600 

























PC & MORE, INC 
48787 Fromord Blvd Fromont CA $4538 
Tot (415}226-1977 Fax (418)228-1377 















PERIPHERAL PO's Accepted * CALL US NDW 
DFI HANOY SCANNER $189 ORDERS 800-MEGABYTe (634-2298) 


(4007200700100 DP) Proms Scanner intertane Cart 
(For PCIXTIAT and Pi? Mut 230 or PA? Masdans 

SOOO} Software Package and Maru 
OF MOUSE W/PUBLISHING EDITOR $45 
Mouse 2Dunona User Ostinabte Microach Mouse 
use Sysiems Mouse Compat ee 
Mute Pad and Sofwart Pac e 


Inquitses (212) 737-8400, Fax (212) 737-8289 
Compact Disk Products, Inc 
223 East 85th Street, NY. NY 10028 
























PC Magazine Mark 
DISPLAY GRAPHIC CARDS the ultimate eteareet 


MG-150/MG-160 sao 
Monachrurna Graptucs win Proae Per Hercutes Cor 
patcbhe with Ful Screen COA Emutatien 
CPG-400 






—_— 

The brand specifiers whe read PC Maga 
mine dont have the time to show aeund, 
Uneir oily concern is geting what they need 
us: quickly ax pesstbie 


They'll DRRELT their aitestion to 
PC Magenine Marketplace 
SS 
For them PC Magazine Marketplace’ 
Dirvet Respunse/Dispiay Ad formal repre 
sents a fast, easy and cet effective method 
of product arquisttion They knew if will 
have the products they nerd and the infor 
Tallon they want regarding price, wlume 
discounts, spetifications and delivery 

$99 [yes think that your business can bene 
fit from the 700 000 brand specuiers whe 
evad PC Magazine — YOURE RIGHT! 
a ee eS 
So take DIRECT action and call 
(212) 500-5115 or 1800) 25-4408 






345 
Color Graphacs Cand oth Brewer Port 
EG-3000 8159 
Ennanced Graphics Adapter Fuly Competiate ant 
10 EGA CGA MDA and MGA 












MEMORY CARDS 


MEGABIT $99 
EMS Card E epandatie to 2 M8 tor PC/AT Uses 16a 1 
CHAM Running Speed up to 12 Mee 


COMMUNICATION CARDS 


NET-300 $209 
EinemeuCrenpernet Card 100% Companeic weit 










260017 2007000/200 BPS intornal Nodes 


SEPTEMBER 12, 1989 PC MAGAZINE EEE 


PUT YOUR PRINTER UP 
TO 300° AWAY 


‘WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 
© Uses standard 4-wire phone cable with modular 
lugs, up to 300" (10' cable included) 
= No power supply neaded 
© Works with PC/XTIATIPS2 paraite! 
© Guaranteed compatitie with all software. 
© tyear warranty, 30-day money-back guarantee 


moomane $119.99 


EXTENDER CABLE 


RANGER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST. #119, Sital VALLEY CA 90065 


(805) 583-6847 


CIRCLE 561 ON READER SERVICE CARD 


Companion allows you to 
add an extra keyboard and 
monitor up to 600’ from your 
PC system unit. 

* Now available for * 
VGA and PS/2. 


DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 


CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntsville, AL 35805. 

(205) 534-0011 
CIRCLE 562 ON READER SERVICE CARD 


@ COMMUNICATIONS 


FREE FAX 


PAPER WITH MACHINE 
New Facsimiles 
from only $649. 
Highest 


Discounts 
in the country on .. 


CALL 1-800-342-FAXX 
IN IND. 1-219-256-3020 Dept. PF 


CIRCLE 563 ON READER SERVICE CARD 

























@ COMMUNICATIONS 


Expanded Memory Support. Invisible Network 

1g the onty LAN that supports expanded memory. On 
computers equipped with expanded memory version 
40, your OOS memory overhead can be as little as 3K 
for a workstation, 13K tor a server And you can increase 
total OOS memory from 640K to 704K—Now you can 
have over 630K of free DOS memory white running 

the network! If you don’t use expanded memory, the 
overheadis still low GOK tor a workstation, 80K 

for a server. 


© Prices include network boards and software— 
Nothing extra to buy 

© NET/30 Network Operating Systems futi-featured, 
easy toinstatl, and has extensive on-line help Can be 








© File sharing, print spooling, file/record locking, 
electronic mail, menu system, security, network 
Management. diskless workstations, diagnostics 

® Also compatible with NETBIOS, IBM PC LAN Program 
Novel! Netware 

® 30-day money-back guarantee and one-yaar warranty 


For more information, call (415) 570-5967 or write 


FAX+ 9600 bobs MODEM 


BEST DEAL 2400 bps 


299 


30 DAY FREE TRIAL...MADE IN USA 
COMPUCOM CORPORATION 


CIRCLE 564 GN REAOER SERVICE CARO 


COMMANDER 


and Monitor 150 ft. away. 
¢ IBM PC, XT, AT, PS/2 and 100% CYBEX CORPORATION 


Compatibles 
© Available for MDA, CGA, EGA (TTL) 
and VGA (Analog) Monitors 


CIRCLE 565 ON READER SEAVICE CARD 
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used with or without expanded memory. aay peeve, za rao Sapa 2 | 
Model 200  Model300  Model300A Ethernet | none one engaged in ful 
Compatibility IBMPC/XT/AT IBMPC/XT/AT MicroChannet IBM PC/XT/AT $ Per BusDriver 
BBit Bor 16 Bit 16 Bit 8 bit (1 per port) 
Speed 1 BMbps 3.0 Mbps 3.0 Mbps 10 O Mbps $ 
Winng Twisted pair = Twistedpair = Twistedpair. = Thin coaxiat 295 Each in Slx-Packs 
Price $21500ea  $31500ea  $39900ea $399 00¢a 


*WORKED FINE... QUITE A BARGIN" 





2000 H. Bob Wallace Avenue 
Huntsville, AL 38805 
(205) 34-0011 





















aimple cabling 
—PC Woek 


“Good performance al 

under load, efegant 

requirements, and 
i 
| 


design, low price, | 
| 
broad compatibitity.” 





“The invisible 
Network is terribly 
easy to install. And 
it's inexpensive.” 
—LAN Magazine 


© Network up to SO seriat ports aver @ sin a 
ihoprare wees uisry Le! hellind 


Iransparent teal 
software Built in menus, 


ip screens 
© Access any PC, printer modem. ploller, or 
mmirécomputer from your keyboard!" 


spread sheet or 
“A joy to use. highly 
recommend it.” 


—Data Base iSO ses 
Data Based Advisor = Kae cee Section rant ces Exp 


© Add stand-alone BusDrivers, one at @ time. al any 
tha neivork. or use standard telephone 
splitiers le add separele addressabia poris toa 























ILMCO 
Peas | (908) 485-6950 
Footer Ch, cageese 
(415) 870-5967 
oe PC Magazine Marketplace 
the ultimate target 


market! 


The hrand specifiers who read PC 
Magazine don't have the time to shop 
around, their only concern is getting 
whiat they need as quickly as possible, 


MODEM $95 
BYTE 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Marketptace’: | 
Direct Response/Display Ad format 
represents a fast, easy and cost effec- 
tive method of product acquisition | 
They know it wilt have the products | 
they need and the information they | 
want regarding price, volume dis 
counts, specifications and delivery. 

Ifyou think that your business can 
benefit from the 700,000 brand spec- 
ifiers whoa cvad PC Magazine . 
YOU'RE RIGHT! 


So take DIRECT action and cail 
(212) 503-5115 or 
(800) 825-4ADS 





Laprops FAX $385 


ZENITH e NEC e EPSON e MITSUBISHI e COMPAO e SHARP 


ey We ae)s8 PACKARD BELL M7 Walter iss 
ee COMPUTERS 


2 - es $1385 PACKARD- BELL PB286-12 
T-1200 H 20 MB hrd........ PI Pé: ie 8. 10 and 12 MHz: one walt stata: 1.2 MG = ee 


T-1200 HB 20MBhrd ...... $1895 velar een portexpandable to § in mt:) G4 4 | ReSShesSReRRenenenenren 


15 MB; DOS 3.3/GW basic; 101-key keyboard 
T-1600-286+20MB ........ $3049 640K: Western Digital Hard drivevfloppy con- Peg lnsd=p=Qa aaa 

























T-3100E-286+20MB ....... Cyiajceee trol card; many mora features. ucewiamiees 
ere ccna Sieg eene a) 8) ee hoe fmonitor, not included) UU) a at: ) So) Sy 
7 ESOOUNIED sence ween CGA WEAK 205 6 sosreiacerecee nck 2999 
T-5200/40MB ....-5.00505 » $4795 “ Fax 730 $3496 
T-5200/100MB ..........0. $5299 & 1919 2169 _ 2239 PWT SP NOT Pare T anne 
ZENITH LAPTOPS ig ie ane oe 
Supersport Model 2.........$1495 nm CR .. $895 
See ete 8356-2 0v40mB $ 
? W DECI 20 1 ore iscaciw eevee re tédiR Ss 
" “ 286/40 .......0000- $3388 1 999. susenonnen 8: 6,018 21 
Turbosport 386/40 .......... SEER One Meg on Board, 1.2 Mag Floppy, Full Siza Paap y healt 
Bi elet tele: C10 ty. ie ATW. 200 Watts Pwr Suppy Ser/Par 101 Key- ND 4 40 | 


board. American Sys. 



























__ NEC LAPTOPS ret tne): ts SHARP UX 30 ae ee $385 
MULTISPEED EL 2FLOPPY ...$1499 SA CKARD BELL AMBERGAN 12° $09 UX5O...............0.. eK) 
MO Ee ae NOME e39g9 PACKARD BELL (avecn'cnn) 14° $129 AVATEX 110/220V 
PROSPEED 286/20MB........ $3049" " RGB......-.-2--.5---. $249 one saalistatle ey sip: chs /araat $625 
PROSPEED 286/40MB ........ $3399 |”, EGA... bette tee eeenees $349 NISSIE 320..............-.9498 
PROSPEED386/40MB .......$4395 VGA While ...........- $149 MURATA1200............ $569 
"MITSUBISHI Laptops. PANASONIC PRINTERS : a seme necesensnesens Pop 
SIDIORE.D10DELOPPY — a eigag KXP-11B1ccsscnecceveseecns $179 teereversseecacees 
MPa AE eon Sal APNE ccccccciioce faze RICOH BF B50 0... $649 
: P1242 csccucnckeas gece $325 " Faxi15 ..........0.. 
-— ebeistabllb edt anes bila el uml KXP1592 .....ccccceseecens $395 " Fax2S ......cceeeee $1295 
COMPAQ LapTors iad ba sadniesinee wales bas "Fax35 ....... wee ee $1545 
SLT 286-20MB ...........- $CALL Geren OS SEG wie 9:8 05/2 81s " Fax65 ...... se ee eg 91595 
SLT286-40MB ............ SCALL KXP-4450 LASER .........- $1369 SHARP FO 220 ........ $699 
EPSON iW \-ve) 3} SCANNERS ‘ Ze) 300 ee ee oe $899 
EQUITY LT BFDD ~~ ret095 CANON 1X12 .............. $425 “ FO330............ . -$999 
EQUITYLT20MB........... $1795 MITSUBISHI-SP-MU216AF .. SCALL " FOS5O............. $Call 
iiss ce ey ee  CHINON 23s 5 ere e+e SCALL “ UX 350..........6.- $T099 
SHARP LAPTOPS eee AVC ARn.e  . £©FOSHIBA 30100........ $745 
PC 4602 2FLPY ........... $1445 aunDRAN ee me FSS 00 seein bs ace ee es $799 
Bc on sa 5 A alaldedoadl-oo bs RICOH DX-1 FAX svarewsormmne CALL T3600 . daagigeis 6 boas $965 


ngggg TOTO0 evs... settee $1099 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%, Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, all saies are finai, defective items repiaced or repaired, in warranty. 


1800-383 -F LID — rs8-0265 


PC 7241 286/40MB ........ COMPLETE PC Faxaasro a0  « 





TELEPHONE PRODUCT CENTER 12603 Hoover St. ¢ Garden Grove, CA 92641 © FAX 714-891-1202 
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Sharp FO-300 


onsider the benefits of buying 
your unit from CompFax: 

@the most competitive prices@ea 

full line of FAX machines to fit 

» individual needse expert. 

D technical service and support 

@fast delverye flexible credit 

termse service contracts 

e price protection warranty 

CompFax puts it 

all at your 


fitgertipst 





Call Today! 


Dealer inquiries welcome 


Sharp FO-330 


$1069.00 1151 $1995 00 $1149.00 List $1795 00 


i COMPUTER SYSTEMS 


SPECIAL! 
LAP-TOPS 
MARUDA (MAQE IN JAPAN) 
206 AT 12MH2 W/1.4 FD & 20MB HD $2999 


CIRCLE $69 ON READER SERVICE CARD 





SPECIAL! 


MOOEMS 
2400-£XT START AS LOW AS 
2400-iNT START AS LOW AS 


$105.00 
$90.00 


Call For Big Discount 


Everytheng you need tor your PC Barebone Systems (U Board Case Powerl PC Cases Monitors Hatd Disk 
Orives Mona Calor EGA VGA and FD HO Control Carés Uuch more at low low prices. All products 1-yr 
manulacturer Ss warranty Money Orders Castves Checks or COD Only CA residents add 6". Sales tax 


2727 §. CADDDY WAY, SUITE H, SANTA ANA. CA 92704 


Tol e00- 776-2650 MEGA-PC Tech. Co. 


Fax: 714-850-0321 





CIRCLE $70 ON READER SERVICE CARO. 





Computer Systems /Disk Drives 


8088 8MHZ 640K 20MB CGA $905 
286 10MHZ 640K 40MB EGA $1609 
386 25MH2Z 72MB HO Super VGA $3369 
BULLET 286 10MHZ u le XT $206 








SEAGATE ST251 40MB $333 
SONY 3 5° F Drive 720K sit 
SDNY 3.5" F Drive 1 44MB sot 






FUJITSU 5 25° F Drive 360K $66 
FUJITSU 5 25° F Orwe 1 2MB $76 
$479 
$909 






VIDED-7 ¥-Ram VGA 
NANAO 16” Flexscan 1280x800 


DMC 
12% South St.. Leng Beach, CA. $0805 
Tel: (213) 422-4444 
Fax: (213) 422-7676 
CIRCLE 571 ON READER SERVICE CARD 
















LOW COST MICROCOMPUTERS 
90396-20 $1009 80296-12 $1249 








@ COMPUTER SYSTEMS 


FROM 0 TO 43.5 


Landmark Speed Test 


IN 25MHz 


MAIN SYSTEM BOARD 80386 
1 Megabyte RAM on board 
Expandable to 16M8 
Expandable 32K static cache 
Supports Weltek 3167 and 


Inte! 80387 coprocessor 
43.5 on Landmark speed test 


One 32 bit siot, two 6 bit slots, 
and five 16 bit slots 


High speed clock 


16MHz 
20MHz 
20MHz Cache 
25MHz Cache 


AT STYLE CASE 

Five 1/2HT drive slots 

Reset switch on front panel 
Turbo and reset LED display 
Tower case also available 
POWER SUPPLY 

220 watt output 

115/230 VAC user selectabla 


ENHANCED KEYBOARD 
101 keys 

12 function keys and 
separate numenc keypad 


ONLY 


$1949.00 


Monitor Optional 


Ask about our 286 Line of Computers 


DATA BANK COMPUTER 





196 WHITNEY PLACE, FREMONT, CALIFORNIA 94539 


(415) 490-5002 


Fax (415) 490-3519 


13M PC XT AT are trademarks of International Business Machines Corporaton 
CIRCLE 573 ON READER SERVICE CARD. 
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CIRCLE 574 ON READER SERVICE CARD 

















@ COMPUTER SYSTEMS 


IBM PS/2’s 


30 to 40% off! 


IBM %0-286 OMB 

IBM 30-286 20MB 

1BM 50-03| 30MB 

1BM 50461 OOMB 

IBM 60-041 44MB 

IBM 60-071 70MB 

IBM 70-E6! 6OMB- 

IBM 70-421 120MB 99, 

IBM 70-A21 120MB 11,295 

IBM 80-4 44MB 6 995 

IBM 80-071 70MB 7 945 

IBM 80-J11 JISMB 8.905 

IBM 80-311 VISMB 11,905 

IBM 5250 EMULAT KITS 

1BM PS/2 MEMORY 

IBM PS 2 PARTS - OVERNIGHT DEL 
IBM SOFTWARE 50% OFF LIST 
HP LASERJET 5 
IEP LASERJET HD 





CIRCLE $75 ON READER SERVICE CARD. 


_ 1 — = 











‘LATEST LAPTOP MODELS: 
ZENITH « TOSHIBA - NEC - COMPAQ 
SHARP + HITACHI + EPSON 
MITSUBISHI + DATAVUE - AMSTRAD 


Conrerert one-step sracoreg fe a a your eotops. 
MC0ESSONES an upgrades! 


et TT or wi 
DAY DELIVERY AVASLASLE 
OPEN 7 7 DAYS, SAM-IOPM EST 
FAST, FRIENDLY & DEPENDASLE SERVICE 
COMPUTER OPTIONS 

= paste bt ae-767 eo 
CORPORATE CIENT & COMMALACIAL LEASING WELCOME 

“LOW PRICES FROM THE LAPTOP SPECIALISTS” 
___ FAX: (204) 469-7524 


(CARCLE 576 ON READER SERVICE CARO 


CU TETTSTATART ERROR OTTO TTD 


MARYMAC®~ 
ol Discounting 


Compulers, Fax 
& Cellular Phones = 


Radi Shack® SCO" Tandy" 








fT MARYMAKC noustaes isc 
22511 Katy Fuy 
Katy (Houston) TX 77480 
=t 714 392.0787 FAX (74.41 874-4567 


inti TTUAATTTLVUUT T HATE 
57? ON READER SERVICE CARI 


5) Men 





THE GIANT SLAYERS 


386-25MHz, 64K cache $2495 
386-25MHz, 32K cache $2295 
386-25MHz, 0 wait state $1795 
386-20MHz, 0 wait state $1495 
286-20MHz, 0 wait (Neat) $1195 
286-12Midz, 0 wait state $ 975 
AR veers textude IME RAM, | MB FD 20W IS 
BDH Cones off Ineticaven 2 Sor Par Por, 
Qanhanced Keyteard | Year warranty Pars & Lab 
fam cont SOM IL MIE, Mrenery, 217, WT, Video, ote. 
Special, ATI-16 bit VGA A 1 MAytic mensigoe 4995 


ESC Computers, Inc. 
(800) 747-4ESC —2a,655-2905 


445 N La dolla Ay LA, CA 90088 FAX. 


CIRCLE $78 ON READER SERVICE CARO 


a DISK DRIVE 
So c 
Flat Rate 

10-19 mb $99 
20-29mb «$125 
30-39mb $175 
40-49mb «$150 
s0-88mb $210 








oot 1-818-350-8810 
7” GREAT PF PRICES 
386- Donn ieieareCache, 
80MB. VGA Complete System 
$3895 


Highest Quality Components 
Knowledgeable & Courteous Personnel 


Full Line Computers & Peripherals in Stock 


Get «1 afl at 


PRC Technology Inc. 
9460 Telstar Ave #1 
El Monte, California $1731 


CIRCLE 895 ON READER SERVICE CARO 





VALID THROUGH 10/15/89 
We Repair Most Major Brands 


80 day warranty on atl repairs. 
5 day turn-around time. 
Jb TECHNOLOGIES, INC. 
21911 Itasca St. #F 
Cheteworth, CA 91311 
Telephone (818) 709-6400 


CIRCLE 579 OW READER SERVICE CARD 
a a 


MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ¢ LIFETIME WARRANTY 


CYS 8c Te 


5%" DS/DD 49 5%" DS/DD 39¢ 
ie DS/DD O16 5¥4" DS/HD ‘19¢ 





QD2000 (115.91 
QD300XLP 17.84 
QD600A 19.53 


Tapes $ per bor J bor mn 


: CALL FOR FULL PRODUCT LINE 


innJ 201-462-7628 BOQ-229-Q49Q fax 201-262-5088 


@ 24 Hour Shipment ¢ 


MEGASoft 


PO. oa 710, ia NJ 07728 





= =_ 





@ DISKETTES 


COOL DOWN 
DISK PRICES 
21¢ 


All of Our Magnetic Media 

Products Are 100% Guaranteed 
$%° DS/DD 
100 Per Lot Wath Labels. Sleeves 
3%" DS/DD 
30 Lan/Labets -90¢ 
3%" Sony DS 
50 Lan/Labels -99¢ 


5%" High Density 
30 Pee Lot With Labels, Seeves .89¢ 


- 
media. 
7 source 

Onder by phone: 

1-800-556-2555 ur 404-952-2990. 
We accept Master(ard VINA & Discover Cars C0 
avalatle Sout das air available $4.00 per bet Supping 
and handling 


CIRCLE 581 ON READER SERVICE CARD 





Formatted Diskettes 
Bulk Packaged 


* MSDDS & APPLE Formats 
* Higheel Quelity Meda 
BASF, SONY, Mitsublahi 
wi 


° Private Labeling Available 
* Same Day Shipping 


Diversified Systems Group, Inc. 
P.O. Box 1114 


CIRCLE 582 ON READER SERVICE CARD 


evs Roles | 


148 pege guide 
1o computer fur: e, 
supplles and accessories 


Dial Toll-Free 
1-800-8-GLOBAL 


COMPUTER SUPPLIES 
45S Service Rd , Dept. PC 
Plainview. NY 11603 


CIRCLE 583 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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@ DISKETTES 


Why waste your time 
formatting disks? 


Preformatted disks 

save you time and money! 
Memorex « Nashua + 

5* 4" (trom 48¢) » S'4" HO + 3.9 

Call toll-free TODAY! 


1-800-321-4668 


in Colerada (303) 423-0371. Open 8:00 to 8:20 
Mountain Time Monday-Friday 


ALF 
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m@ EXPANSION UNITS 


Dynamic RAM 
256K 120ns $ 4.99 
256K 100ns 5.99 
1M 100ns 17.50 
1M 80ns 20.00 


American Scientific, Inc * (702) 362-5353 











Why waste your time 
formatting disks? 


Preformatted disks 

Save you time and money! 
Memorex + Nashua » 3M + Sony 
S'g" (from 48¢)  S'" HO» Bg" 6 34a" HE 
Call toll-tree TODAY? 


1-800-321-4668 


in Colorada (903) 423-0971. Open 6:00 to $:20 
Mountain Time, Monday-Friday. 


ALF 





SIMM 
256K x 9100 ns $ 59.00 
256Kx9 80ns 75.00 
1IMx9 100ns 199.00 
1IMx9 80ns 219.00 





3025 Sheridan Street + Second Floor Brookman Building + Las Vegas, NV 89102 


CALL NOW ... QUANTITY DISCOUNTS AVAILABLE! 


MasterCard or Visa 
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Name Branda * Low $$ 





EXPANSION BOARDS 
AST Sixpackplus (64-364k) 


‘Advantage (128-1.5M $2. 
Advantage? 296 tor PS2 80 W/Ok$429 
Rampage 266 Plus em) $379) 
Fam 206 tor PS2 50/60 = Scalll 

Intel Above 286 Plus (512k-2M) $399) 
Above 286 PS Plus (512k-2M) $449 
Above Board 2 PlusPS2 (Ok-2M) $299 
Inboard 386 PC (iM) Seah AT (Ok) $829) 

Quadboard (0-364k) $129) 


GRAPHICS CARD: 

HERCULES Mono: $169. ATI VIP $299) 
Quao ba ag $call, VEGA VGA$299 
HARD DAV 


SEAGATE Kits from 20mb $279) 
MINISCAIBE Kits, trom 20mb $289) 
PLUS Hard cards from $519) 


MEMORY64k 256k 1MB SimmsModu'esScall 
FLOPPY DRIVES, Toshibe for 
PC, AT $69 12MB, $99 35"; $99 
External S-1/4" drves for PS2 $call 
COMPUTERS..AST. SAMSUNG 
Tepe Beckup Maynard, Everex 


VLM Computer Electronica 


10 Park Placa. Mornatown, NJ 07960 
(201) 267-3268" Visa, MC.Check or COD 





DYNAMIC RAM 
40 ns. 


we, 


2087-2 0207-8 00287-19 RO38T.25 
$138.80 $218.00 90987-20 86987.93 





PC Magazine 
Marketplace 


2nd Color 
Option Available 
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@ EXPANSION UNITS 


DYNAMIC RAMS _ 


SIMM oc §=$CALL 

AMBIT t000 $14.25 

5142560. $14.75 

41464 0m = §=§ 4.75 

41256 12m $ 450 
WY 41256 is0ns 





988 Vey Sv, Cy of resary CA $1745 Tet $13 200 2000 


(200) e82-268s - (600) Bé2-a101 





@ PERIPHERALS 


CHECK OUR FEATURES 
CHECK OUR PRICES 


We Support IBM PC/XT/AT, 
PS2, Mac and Sun 


Unix, Xenix, DOS Drivers 
800/1600/3200/6250 BPI 
Tape Duplication 

Linkable Modules 

Easy and Fast Conversion 
Disk Backup/Restore 
Unlimited Block Size 
256 K / 1 M Ram on Card 
Best Prices - Call Today 


800 999_9f092 


= a he 


ii 3 ms 


S28 Riv Swe, Pate Ae, CABRIO 
Quality Conversion Products Since 1950 


CIRCLE S88 ON READER SEMMICE CARD 
DHT ASSOCIATES 
TEL: (818) 448-9304 


VUSE 6 ue MEM 265.00 
NEAT 346 a; 3 750 0 
INTEL 3 i) 

TEAC a 

Yeac " 

JDSHISA MK 

ANTON 3 

Maxton LA 

at a 

TATUNG CML49) 

WANAD 








” 


WESTTEN SIGHT AL 


Tech Support/Service ia 
(818) 401-3300 


VISA 


10633 RUSH STS. EL MONTE. CA 91733 
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9-Track Tape 
Subsystem 


= 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1606 of 6250 BPI 9-Track tape. 
Unit can elso be used for di 
backup. Transfer rate is up to 4 
mezeby ice per minute on PCs 

and compatibles. Subsystems 
include 7” or 10%” streaming 

tape drive, tape coupler card, 
cables and software. 


[JUALSTAR ’ 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
CIRCLE S90 ON READER SERVICE CARD 


CORDLESS 
+M OUSE-- 


ate 


— [ees PC/AT/3T and 
CIFIC VENTURES ompstibles 
ee ~ MAC H/SE/PLUS 
PO 8OX Z279 200 DPt 
STATION ‘R Ss pron nuen 


+ . + $00 mun/eve Track 
rere BECANADA ruven’ Tacladad 


$04-861-3808 of 804-782-2984 (FAX) 


a = gizoe 


BC Remdence 14d 0 eaten tae La irnem 


Dealer Inquiries Welcome 
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PERFORMANCE) FEMTNERALS 


TOSHIBA LAPTOP COMPUTERS 
°2400 bps Expansion Stot Internal Modems tor 

11100+ 11200, T1600, 73100, T5100. T5200 
M24EC - $399 RJ17 & Acoustic Coupler jacks 
M24ES - $399 RJ11 jack S232 COMMS 08-9 
*2400 bps Internal Modem for Toshibs T1000 
M24ic - $345. RJ11 & Acoustic Coupler jacks. 
*2400 bps Built-In Modem for T1200, T1600 
M2461 - $299 RJ11 jack, power control mode 
“COMMS-2 Expansvon Siot Card = S232E - $199 
“Dual COMMS Expansion Card =O 232E - $299 
“SCSI AN2 10 Expansion Card SCSIE - $299 
*COMMS-2 Interna! T1000 Card = $2321 - $149 


“AdaptaPOWER external battery power packs and 
power adapters for the laptop computers. 
PRODUCT R&D Corporation 
1194 Pacific #201, San Lans Otespo, CA 93401 
Phone (005) 546-9713 FAX (605) 546-9716 





CIRCLE 592 ON READER SERVICE CARD 











(WG a @mi' si uo 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKE' 



















Mi PERIPHERALS i POWER SUPPLIES @ PRINTERS 





9-TRACK TAPE SYSTEMS! Cost-Effective Powerful 


Nine-Track Drives | K@ittes a | 


True hers (PS° 
Auto or Manual Loading’ 
NRZV/800, PE/1800, ‘Sb 

























iNet Vhe-paeed pacup 

Compat 
OVERLAND DATA IS THE Sigil tl a al Stanaara 1GOW (UL uly tested 
EXPERT when it comes to aly iealees| pn ‘ oo i 
connecting your PC to the ranster Data 10 DBM ete Co Re ieee 
mainframe and mini compuler “Depending on model and operating mode Ma AK ail 









world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 












n t) 
800-842-0708 


Turbo 375W il 3 best 2yt war} 













‘ree PACIFIC “mort 












TOX Peripherals, inc. 
. BIRT LAT gsOUES2 compatibles 80 Davids Dive pei oral orabi we $163 eaemetee® Sat, ADDUCTS Se 
© 800, ee 6250 B Hauppauge, New York 11788 OW (Deskpro upgrade 2yr wi $249 
© Free tutorial on tape Tae 
si Faitest tape subsystems available 516-273-5900 he POWER & cooune. Ime. 













¢ EBCDIC/ASCH conversion 

© 1BM & ANSI labeled tapes 

¢ DOS, XENIX, UNIX, PICK 

© Highest quality customer service 
© Quick delivery 

© Software tools supplied 

© Stock full range of tape drives 

«© Network backup and Morel 


Overland Data Inc. 
no hen & Mee id 

Tel: (619) Pk prey es PAX: saa 571-0982 
CIRCLE 503 ON READER SERVICE CARD 


Goal 31510 Mountain Way, Bonsall, CA $2003 
i aore (619) 723-9513 VISA/MC/COD/PO 






LaserJet _ <—SS, 
ite liD 


MEMORY EXPANSION 
— With 4MB Capacity 


1MB ......$294 
2MB..... .$458 
4MB ......$749 
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@ PLOTTERS 

















Plotters for people 
who want more 





































































; c 
9 TRACK but can't afford expensive. > aba ane 
Now, you don't need a big OTe te ON REREER SEES ae 
TAPE SYSTEM | | budzecto get quatity and BETTER PRINTER CONTROL 
FOR IBM PC/XT/AT performance from your PRINTSELECTOR provides a menu of painter 
plotter. That's why Zericon’s pee Ke Cea Ee 
ul 
large format plotters are menu generators allow you to cuslomize em- 
becoming so popular. bedded controls and menus lor your printer and 
— your needs MSDOS § 25" only $5000 + 
$1695-$2995 | $400 S/H + 65% sales taxin CA 
- g Brock King Systems 
5 eae 10064-7 Larwin Ave 
: Neve eee Transter Our D size starts at $1695 r Chatsworth CA 91311 
« All Software. Complete System and our A-E model is only (818) 882-8451 
Set ceans Sueport:esey $2995 direct from Zericon. 
Call us today for a free our 













call {818] 343-6505 or wrils lo” 













































rao sample plot and info about money back THE 
2. Sas 8. Tore SA Hoes guarantee. 40491 Encyclopedia 
fore) \bn tere! Circle, Fremont, CA 94536. SHOWCASE 
In CA (415) 490-8380 FOR PRODUCTS 
CIRCLE 594 ON READER SERVICE CARD FAX: (415) 490-3906 AND SERVICES 
IN THE 
TO PLACE YOUR AD IN ae 
: : x IBM STANDARD 
agavine Markelplace 
Call 212) SSS ZERICON weenie 
or 1800) 825-4ADS ae 


More Plotter. Not More Money. 
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cone 
| 


Bi 


Computer printer replacement parts, 
cities 


RIBBONS ¢ PRINTHEADS « SERVICE MANUALS * ROLLERS » ACCESSORIES 
SOFTWARE UPGRADES ¢ ELECTRICAL COMPONENTS @ PLATEN KNOBS 


Supplies for all popular laser printers 


ALL ORIGINAL GENUINE BRANDED PRODUCTS 
OKIDATA «6-«s Qumeew ss Fe 
GENEMAL runes CITIZEN 


COMPUTER — 


‘AMERICA aioe 


NEC ATI TOSHIBA 


PRECISION IMAGES, INC., 3 ELKAY DRIVE, CHESTER, NEW YORK 10918 
© TELEX 4932285 Pl Ul © FAX 914-469-4855 © TELEPHONE 914-469 4800 
Sresun hang: foe Ving and MaskrCard 3% sun hang on Ameren d ype 
Croll card pred charged until onder digger © Coarqaan, and gatwanad cbis hs wall be badd thins words, 
ee place anders, call felt iy S00 548 N35? © Okabda cudumnens onk call HOD AI NOS 
CIRCLE 600 ON READER SERVICE CARD. 


The leading iund accounting system tor local 
govts and non-profit organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligalion Tracking, Accounts Re- 
caivable, Payroll, Budgeting, Fixed Assels and 
Donor Receipts The system supports up lo 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX compulers 
AMERICAN FUNOWARE, INC 


The brand specifiers whe read PC 
Magazine don’t have the tine to shop 
apnund, their only cunerrn is getting 
whal they need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Marketplace 


PO Box 773028 

Steamboal Springs CO 80477 
For them PU Magazine Marketplace’ (800) 551-4458 (303) 879-5770 
Direct Response/Display Ad format. 
cepreseuts a fant, easy and cost offer @BASE ACCOUNTING TOOLS 


“GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 

*J08 COSTING ‘JOB ESTIMATING 

*PURCH ORO/INVENTORY “PAYROLL 

$99 ea+ s&h wdBASE 2,3 0° 3+ Source Code 
dATAMAR SYSTEMS 


five inethod af product acquersition. 
They knew it will have te products 
they need and ie information they 
wail regarding price, volume dis 
counts, specifications and delivery 
Ifyou think that sour business can 
Denefil fren Ure 700,000 brand spec 


ifters who read PC Magazine 4876-P Santa Monica Ave 
YOURE RIGHT! San Oiego, CA 92107 

(619) 223-3344 

Visa- M/C. AMEX-Check-COO 


So fake DIRECT action and call 
(212) 503-5015 or 
(800) 825-4ADS 
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Ses 
PC Magazine Marketplace @ SOFTWARE/ 
the ultimate target ACCOUNTING 
market! 

PC-FUNO 


ee, 5 
@ ACCOUNTING 


MIP FUNO ACCOUNTING 
The M 


The System features multiple tund and fiscal 
years, user-defined reports and sx levels of 
account coding. Modules offered. GAL, A/P, AR, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
twe Budget and Lotus/DBase Interface. MIP FAS 
is available for (BM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huntland Or, Suile 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUNO 





@ BUSINESS 





to vanish each billing period. It can help you increase your 
billable hours by as much as 25%. 
It's got a built-in memory-resident stopwatch, custumizable bill 
formats, full accounts receivables and a custom report generator. 
Timeslips III even produces client mailing labels, rolodex cards and 


T imeslips III can track, bill and analyze ail the hours that used 


filefolder labels. 


There’s also an entire family of Timeslips III products, Including 
an accounting software link, a netwurk version, even a spell checker. 


Timeslips Il 
1-800-338-5314, ext, 44 (in MA, , Co 


“A Jewel Of A Billing 
Program” rated 9.3 by 
INFOWORLD, 
Look for Timeslips III 
| at software dealers nationwide or 
| order directly for oniy $299.95 at 


North Edge Software 
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PROS ONLY Business Software 
New! 1 package for ALL vertical markets! PROS 
ONLY makes tailoring sottware for 1 customer 
practical Using iJ, 2 pro can install a complete 
syslem for almost any business in a lew 
hours—nio matier how complex the require- 
tents lor that business are Complete $595, 
{nal $32 

AUTOMATEO ACCOUNTING SYSTEMS 

PO Box 962 

Franklin, VA 23851-0982 

(800) 343-5612 (804) 569-8984 


OBFUSCATION GENERATOR 
Obtuscation Generaiion System (ogs) is a 
phrase generalor that will enhance your posi- 
fon with management or employees by creating 
maxims such as tolal monitored mobility of 
parallel policy Irend Produce dynamic catch 
phrases with OGS lor only $2495 and your 
upwardly mobile ambilions will skyrocket Your 
memos won't lack sagacity, you will be se- 
garded as a petson on the move 

Lob Lolly Software Lid 
{503) 382-3082 Visa’MC 


239 Western Ave. 





















Sd 
@ BUSINESS 


> SOFTWARE < 
1-800-537-7637 
Crosstatk XV [oes $105 


Harvard Graphica V2.01..289 
Lotus Freelance + V3.0....319 





Essex, MA 01929 





@ BUSINESS PROJECT 
MANAGEMENT 











Yourself 
Business Plan 


| Tim Berry's Business Plan Tootkit for 
| PC or Mac, praised by dnc, Home Office, 
Bankers Monthly, Corporate Cash Flow: | 
“,..well thought-out, clearly written ... 
includes all the spreadsheets you need, 
} designed to provide all the standard 
| analyses such as multiyear profit and loss, | 
Fatio analysis, sales forecasts and the like 
«. Some impressive graphs .,, a great 
buy.” With fully-linked financials, sample * 
' plan, text files, and manual. $99.95 


Palo Alto Software | 


(800) 336-5544 (415) 325-3190 
“~ GIRCLE 783 ON READER SERVICE CARD 














@ BUSINESS PROJECT 
MANAGEMENT 


Milestones, Etc. 
for Microsoft Windows 


Gantt and Milastone planning charts 
ere now easier than ever with 
Milestones, Etc Many symbo! end 
connector types. Yearly, quarterly, 
monthly, weekly, daily, end combined 
formats Merge charts with PageMaker, 


Ventura, WordPerfect and others. 
Many printers and plotters supported. 


AMEX/VISAMC/POs/Checks. ($89) 


SoftPro 

P.O Box 1167 
Manchaca, TX 78652 
(800) 666-3886 


CIRCLE 754 ON READER SERVICE CARD 


MANAGE PROJECTS IN 1-2-3 
Project Cate creates projects on your 1-2-3 Or 
Symphony worksheet with 30 new (@ functions 
and menus Draw Gantt hmeline, PERT Net- 
work, resource hislogram on-screen or Ihru 
PrintGraph Schedules with resource limits or 
leveling on each recalc $179 95-$279 95 wath 
30-Day guarantee Call loday for inlo 
FRONTLINE SYSTEMS, INC 

140 University Avenue #100 

Palo Alfo, CA 94301 

800-451-0303 EXT 55, 916-677-7171 








i COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 


computers. 


Full featured: 

¢ multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
© special forms, 

¢ line speed to 56,000 bps, 

¢ dial-up or dedicated tines, and 


* serve as e LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARRHASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 
800-BARRSYS or 


Barr Systems, Inc. 
BARR 
904-371-3050 


2830 NW 41 St. Bidg M 
Gamesville, FL 32606 
CIRCLE 755 ON READER SERVICE CARD 





i COMMUNICATIONS 


ChipChat for 0S/2 

Gel your computer chips chatting wit the rest 
of Ihe world ChipChat 1s stale-of-the-an com- 
municalions software for OS/2 Presentalion 
Manager ChipChal does file Iransfers, terminal 
emulations, and electronic mail in a “win- 
dowed" 0S/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearbom, Michigan 48124-1897 

Phone 313-565-4000 


MULTI-LINE PC-DOS BBS 

You can have up fo 32 users on one computer 
wilh NO LANS of OOS extenders TBBS 
requires only DOS and lets you customize & 
secure, reliable, full featured tnformalion sys- 
tem You can mix focal and remote lines al 
speeds up to 19 2kb Call now for full details 
and access to a demo syslem 

eSoft Inc 

15200 East Girard Avenue, Suite 2550 

Aurora Colorado 80014 

(303) 699-6565 


Wi CONSTRUCTION 


FREE ESTIMATING 
SOFTWARE DEMO FOR 
SMALL BUILDERS 
& REMODELERS 


Precision Estimating Light is hrand 
new spreadshect-based estimating, 
software that combines powerful 


features in an casy-to-use package 
Complete with $00 item database, 
you'll be estimating more 
accurately immediately. Call today 
for the free demo and fiterature — 


503-644-8155. 
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CONSTRUCTION ACCOUNTING 
Comprehensive. affordable software for build- 
ers and conlracfors Job cosf, billing and 
draws, payables, check wriling, purchase or- 
ders, discounl and retention tracking all in one 
package—$795 Reviewed and approved by 
Nalional Assn of Home Buslders Also avail- 
able_ General Accounling and Payroll 

YAROI SYSTEMS, INC 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 








@ DATA BASE 


GBASE Iii PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZINE MAY 17, 68° anid, 
‘1 on 16 @ programmabie relational 
DBMS — faster operation in the «terac- 


tve mode — the menu mode 1s ¢ fancier 
and more complele version of dBASE’s 
Assistant mode... 


Veni sd tees 
deai for those who would be glad to 
@ dBASE Ill PLUS clone’. 
FREE 30day nal bill USA 
wrte, of muy rom paces ull aren 
MOS 75081480 CBS «$5 sh dwAmer 
1.on 1 Computer Solutions, inc. 
26 Finchwaod Onve 
’ Trumbull, CT 06611 
¢ BASE ffl PLUS is a tademark of Ashion-Tate 
COACLE 787 ON MEADER SERVICE CARD 





@ DATA ENTRY 


DATA ENTRY 
EMULATOR 


Auns on Stendalone or networked 
PC's, compatibles or PS/2's. You will 
not find eny Oete Entry System 
-FASTER, EASIER to use, or LOADED 
with more USABLE feeturee. Dietribu- 
tion Woridwide tmbedded rev-10 key 
option. Fully menu driven. 
A complete edit lenguege Inciuded 
Free 30 dey triel period. Price $395 
evoileble for IBM AS/400 & S/96 


CK 


CIRCLE 758 ON READER SERVICE CARO 


COMPUTER KEYES 
21929 Mekeh Ra 
Woodwey, WA 98020 


DATA ENTRY SYSTEM 


RODE/PC is the highest quatity data 
entry solution available and has been 
selected as the ultimate data entry 
solution hy the U.S Bureaw of the 
Census, U.S Army, U.S, Navy, New York 
Stock Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
husinesses, universities, and govern 

Ment agencies 

Full evaluation kits are available. Catl us 
todgy to discuss your data entry plans 


DPX ese a nee 


490 Cahborma Avenue (408) 973-9292 


Palo Allis CA 4406 
CIRCLE 758 ON READER SERVICE CARD: 


KeyEniry Il! 

Using dedtcated on-line or older systems? Lel 
KeyEntry Ill, the mos! widely used system IN 
THE WORLO, show you the full potential of PC- 
based data entry UNMATCHED features and 
capabililies Supports networked and stand- 
alone PCs Call today lor complete Evaluation 
Package! 

Southern Computer Systems, Inc 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 
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@ DATA ENTRY 


Data Entry/ Validation 
Document Tracking 


Accounting 

Purchasing 
Inventory Market Research 
Order Entry Human Resources 
ENTRYPOINT 90 creates customized 
applicatione for any type of system. 


¢ Menu-driven development tools 
¢ Paint-the-screen image editor 
Multiple export options 

¢ Toll-free tech support hotline 

© Award-winning manuais 


| Call today for e FREE demo disk and 
NEW Application Catalog. 
DATALEX 
(800) 962-8888 
(415) 362-4466 


CIRCLE 760 OW READER SERVICE CARD 


@ DESKTOP 
PUBLISHING 


when you need the best tools for 
Screen Capture ang 
Image Management 


Publishing Utilities 
Accurate, super-fast grayscaling, image browsing 
within your applications, capture preview, LIM 
EMS 4.0 support, and much, much more! 
Supports EGA, VGA, Hercules, CGA, MDA 
adapters Suggested retail price, only $9 85 


BD>El inner media, inc. 
603)}465-3216 Vows, -7105 Fax Viea, MC, Am Exp 
CIRCLE 761 ON READER SERVICE CARD 


Optical Character Recognition (OCR) 

PC-OCR™ sottware converts prinled/lyped 
documents inlo editable text files for your 
desktop publishing system Supports HP Scan- 
det, Canon, Panasonic and mast other desktop 
scanners Pre-lrained tor many popular tonts 
and tramable to read virtually any typestyle, 
ine] foreign fonts Reads proportional text, 
matrix printer output and Xerox copies $385 
Check/AMEX/VISA/MC/CO0 

£ssex Publishing Co. 

PO Box 391 

Cedar Grove NU 07009 

{201) 783-6940 


PERSONALIZEO FONT CARTRIDGE 
for DeskJef, LaserJet and compatible priniers 
Place your Signalure, Leflerhead, Lago and Mix 
& Match fonts from our library of hand tuned 
bit-mapped lonls Let /7f reduce your pnnling 
cost by printing your Leltertiead, Text and 
Signature all at the same time Save Time, 
Money & get constant professional looking 
documents Call tor inlo 

Innovative Type, fnc 

13 Fairview Cucle 

Groveland, MA 01834 

(508) 372-7046 





























OPTICAL CHARACTER 
RECOGNITION (OCR) 


mugor scanreng package formats 
Compara E2-OCA wih its competitors. Al $139 90 


Jooste hundreds of dotiara less. You will find an extrerne- 
ty econommcal package thal #2 quick and easy to use 


JF DI is 
Box 12321, Charleston, SC 29412 
(800) 727-8949 


PC Magazine 
Marketplace 
2nd Color 
Option Available 








i EDUCATION 


i EDUCATION 





Improve Your 
English Usage 


‘Tre RIGHT WAY TO WRITE AND SPEAK® wil help 
you review problem areas ef Engheh usage This 
cen be done in your ofhes, home or werhspace 
The PC-based course runs on (BM/PCe and mon! 
ompatibles and has no sounde a gemes, just 
atraght educstion Wrong answers have on 
euplanaten prenenied to proper usage 


Order Caurae #105 on 6 i ° dothatie 12SD0) 
Order Course ®106 on 34° deekutte { 76MB) 


‘The cost 9 $40 95 ppd payable by check or monsy 
order NJ residents add $3 00 sales tax Order trem, 





B.Sc. & M.S. in COMPUTER 
SCIENCE 

The American Institute for Computer Sciences 
Offers an in depth correspondence program io 
eam your BSc and MS degrees in Computer 
Science at home BSc subjects covered are 
MS/DOS, BASIC, PASCAL, C, Data File Pro- 
cessing, Data Structures & Operaling Systems 
MS program includes subjects in Software 
Engineenng and A. 

AMERICAN INST for COMPUTER SCIENCES 
TOLL FREE 1-800-872-AICS 


Learn popular software programs with: 
VIDEO INSTRUCTION TOOLS 


PREMIER SERIES 
+ $ 99.95 
99.95 


Lotus 1-2-3 (4 hrs.)......, 
WordParfect 4.2 (3-1/2 bra)... 
WordPerfect 5.0 (5 hrs.) ..... 
Intro to IBM-PC 
DOS 3.3 (4 hrs.) 
Aldus PageMaker (3 hrs.).... 
PageMaker 3.0 (3 hrs.) ...... 

Ventura Publisher (2 hrs.).... 179.95 
Ventura Techniques(2 hrs.) .. 178.95 








Q&A..... ececeereceencces TORS 
Microsoft Works . . 78 
Hypercard - MAC... ave . 
Microsoft Word 4.0- MAC ... 129.95 
Intro to Spreadsheets ........ 59.95 


PROFESSIONAL SERIES 








EACH COURSE APPROVED FOR 
CONTINUING EDUCATION UNITS 
LOMUB 1-2-3 oo. eeeer eens 

DOS tor HardDisks Bs 
WordPerfect 5.0 ......5..0.. 19895 
intro to IBM PS/2 . : 
Dbase Ill+ ...... 

Symphony ....... eeeeeee 199.88 


Enable ........ seceneeaees «109.95 
DisplayWrite IV ....scsces0. 199.95 


Ask about our | 


unlimited 60-day 
Phone support program. 


These video tapes are self-contained training guides, which demonstrate 
every command in a given software package, while showing tha computer 


screen and keyboard SIMULTANEOUSLY. Save money . 


.. call today! 





Michael Halverson & Associates 


1313 Newburgh Road 
Westland, Michigan 48185 


Ge 729-0325 ¢ FAX (313) 729-0238 a. 


Dealer/Quantity 
Discounts Available 


Major Credit Cards 
Accepted 
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i ENGINEERING 


ARCHITECTS AND ENGINEERS 

The AEMAS sysiem 1s designed for Architects, 
Engineers & other tims where monitonng pro- 
fect costs is required Modules include Job 
Cost, Payroll, A/P, AR, Invoicing, Personne! 


Scheduling, Report Generator and General Led- Control } 
for Microson® 

eat ay 00S, XENIX & NOVELL and Subloge® 

11000 Cedar Road, Sute 110 simufsiors 

Cleveland, OH 44106 | 

(216) 721-3400 ) 

MICROCONTROLLER SUPPORT 


Our extensive line of cross-compilers lets you 
create a Forth-83 Standard high-level language 
lor ail popular microprocessors Host Uni- 
forth'* on your PC lor an ideal fast multitasking 
feal-time control system Opl image process- 
tng. telecom & graphics Custom program. 
ming available Free catalog! 

Unilied Software Syslems 

PO Box 21294 

Cotumbus, OH 43221-0294 

(614)-459-7735 (88S) (614)-459-7736 


SIMULATION 

GPSS/PC ts a full-power version of GPSS. the 
most populat maintrame simulation language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 


$35 {YSc1 10 Cartes ebay 
DISK FLS 49, FLS 2, 


behavior of complicated real world systems. 

MINUTEMAN SOFTWARE 

PO Box 1718 7800 ontnes poestie. Mall 
Stow. MA 01775 $6 for ShareWere copy, VISA, M/C. 


800-223-1430/508-897-5662 Ext 316 











ADULT SOFTWARE 
25 i CGA / 10 vol. Romograpnics: 
‘) orid’a largest collection: 
$7.75 ea ond foreige in y arders & 3.5" odd $100 ea. 
25 vol set $99 Minegeiphics 10 vol. set $49. 









For IBM PC, XT, AT PS/2 & Compatibles 
_ NewSa Largest esses 
Volume 1 .. or ay Sh 
Volume Il. 
Volume ttl 
MI thru M9 


«$11.95 ppd 
.. $1195 ppd 
. $1695 ppd 
passin coe Noa 
Catalog Disk... me 
check cr aches erst eaea” 
Foreign orders & 3.5” orders add $1.00 per disk 
AOS @ FO Box 106-PC_@ Marlon, CT 06444 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 


PC Magazine 


Marketplace 
2nd Color 
Option Available 





Call (212) 503-5115 
or (800) 825-4ADS 














@ ENTERTAINMENT/GAMES @ FINANCIAL 


.W MoneyCounrs' 5.0 | 





The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 j 


Games! Now Sold in ail 50 states and 17 Fersign countries! 

© Store Past 1000 Winning Lottery Numbers and Dates! 

@ Track as many State or international Lottery Games as you want! No Limit! 
@ Produce EXPERT Trend Charts to identyfy Those HOT and DUE Numbers! 


a Analyze Hits 4 ways Bell Curves, 


Recency, Percentages, 
@ Produce STATISTICS for ALL Numbers You -NO 


Frequencies, MORE! 
Here! 


@ Select Numbers to Play 5 Different Ways! You ‘what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

* Store up to 2 BONUS NUMBERS (Piay alt internabonal games!) 

© he include Lottery Dats Base for State Game af YOUR CHOICE (Please specify}! 
© Print Charts, Statisbes, Recorded Numbers and WHEELING SYSTEMS! 


bh The $29 Money Management 
a Solution. Guaranteed. 


MonerCounts 6.6 1s the easy-to: 
use, CPA-designed money 
management/accounting program 
lor home and business It offers 
Cash checking, savings & credit 
card management, checkbook 
balancer, budgeting. linancial 
statements, graphics, fast financial 


© prints amortization schedules 

@ manages mail lists — zip & alpha 
sorts — prints labels & index cards 

© provides password protection. 
liscal year support & pop-up 
notepad 

@ W day money back guarantee 
(minus shipping) 


data ba: th three. look-up. 
Choose From the Worlds MOST Popular WHEELING SYSTEMS! cad Sica Boal ee ng $5 
lottery software package provid complete. Handi to 999 ts and d 
WE MEAN COMPLETE’ Eoytonce MENU OAWEN SCREENS Pr aed or Mer 100 000 transactions. Ineladne Check/VISAMCIC OD 
recommended but not required for use. All wheeling systems and program features take printed manual. Wet copy protected. 1-800-223-6925 
| onty SECONOS to complete! Detailed Lottery user manual included Why pay more for MowerCounrs 5.0 also (in Canada 319/395/7300) 
less? Use our Years of expenence with Your computer advantage! & prints any type of pin-leed or 
INTRODUCTING LOTTERY-ON-LINE taser check & plates your 
The WORLOS FIRST COMPLETE ON-LINE 24 HOUR LOTTERY SERMICE Including tecords automatically Fe =. 
‘On-Line Ticket Tips, Latest US and International Fie- 8 estimates your 1988 income tax a fame Tackle 
sults, 1-800 number access, Down Load Lottery Data Bases to Tracker and Wheeler ® analyzes financing options & Dept M 


Dish, Bulletin Boards and MORE! Carcie reader service card for information! 
Don't Hesitatel Place your Order Now! 


‘4 


Qo 


ONLY: $39.95 Pus s2.00s8H 


Entertalnment On-Line®, ine. po 8a: 553 Dept PC. Westborn, MA O1S8t 
The PREMIERE Lottery Software and Audio Products Company 
MC, Visa and MD orders slepped within 1 week Please allow 2 weeks for Personal Checks: 


MA Rendents add 5% sales inx 


‘1989 Entertasnment-On-Line* inc 


Order Direct or see Your Loca! Software Dealer 


CIRCLE 768 ON READER SERVICE CARO 


FANTASY FOOTBALL 
AOMIT ONE LEAGUE 


CSW “SEASON TICKET’ 


+ Full Season Price ¢49),95 
* 1 Complete Software Package 
« No Access Fees 

« No Monthly Minimums 

« Inexpensive,Fun, Convenient. 
COMPUTER SPORTS WOALD'S 
SEASON TICKET soltware has 
everything you need: player 

fatinga, current atats, last year'a 
stats, Injuries,and much more. 


SPORTS HANDICAPPING 


; — 
HORSE RACING-$32.95, Enhanced $52.95, 
Advanced-$67.95. GREYHOUND RACING- 
$32.95, Enhonced-$52.95, Advanced-$77.95. 
Up to 47 entries onoiyres: class, speed. 
limes, odds, |rack. posi, 1/6 of 3/4, stretch, 
& finish. Pro Foolball, Baseboll, Basketball 
$52.95 each. Handicap faces and gomes 


P.Q. Box 5382-PC, 
W. Bloomfield, Mi 46033, (313) 626-7208. 
VISA & MasterCard orders toll free 





savings programs — computes 
interest rates & loan payments 


373 Collins Road N E 
Cedar Rapids. lowa 52402 
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Fe << 


MET ASTOCK" 


PROFESS & 


'oOon AL 


Hors Combine your intuition as an investor with the brainpower 
hoice. of computenzed technical analysis. MetaStock Protes- 
sional offers a wide vanety of sophisticated charting tools for stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 


* Up to 36 muttiple, movable windows. 
* 40+ pre-progremmed indicators 

© Compatible with 16+ data services 

© Desktop publishing compatbie 

¢ Create pimr own formulas 


© Profitability tester 

¢ import/export date 

© Unattended operation 

¢ Supports over 130 pnnters. 
 Extenties user's manual 


For a $5 demo disk, or for complete literature, call toll-free: 


1-800-882-3040 


EQUIS International + Box 26743, SLC. UT 84126 » 801-974-5115 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers whe read PC Maga- 
mne don't have the time to shop 


the Rugg & Steele 


Mutual Fund Selector’ 


TE INTELLIGENT WAY TD INVEST 


FIND THE BEST FUNDS THE WAY THE PADS 00 


~ Over 1,800 Mutual Funds & Market indexes 


Vics aitinns orm aka FREE INFO 4-800-527-9467 thew ai ences ttt al the ~ 8) Pade of at per nd YOpeu tory 
} modem 1a all you need. CIRCLE 770 ON READER SERVICE CARD eats ee eee ne 
Call Today: 1-800-321-5562 be sar Se Ge) ne Ne eeayiomae 
——— + OnLine Manual 
CS wy east | Barus sireenee eareaeea 
= AUTHORITY : 
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THE SHOWCASE FOR 
PRODUCTS AND 


Fully menu driven! UserFriendty! Organizes all 
phases of Loan Processing Easy te track pay- 
ments. Processes five types of Loans. including 
Rule of 78 Produces Amortization Schedules, 
Paymenl Receipts & Invoices, Late Notices, End 
of Year Statements, Loan Collection Report, 
Labels etc. PC/MS-DOS/256K. FREE DEMO 


+ JO-DAY MONEY-BACK GUARANTEE 


Quarterly Eqnty oF Frac incorre tor S186, tery fox $298 
Meyatty Exaay 7 Fees incre to $29) bom tor $498 


Fug & Sante, tc 800 678-FUND (3863) 
6433 Topanga Canyon Bhi. Dept Ci, Suane 108 
Corogs Pak CA 9158 SA & Massercavc 
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SERVICES IN THE NLD PE Suacteet ‘cal SW/Fi ial 

| ADVANCED PERFORMANCE Inc iInancia 

| IBM STANDARD 0 Vickey Software C21) Sa SISw ) HESAADS aati { 
MARKE mn 02 Coutt Si CONTINUES ~ .. 





Pickens, SC 29671, 603/878-2100 











SEPTEMBER 12, 1989 PC MAGAZINE EEL) 













+ 
a 


t EXEC-AMORT™ 
a Loan Amortizer Plus Software 
for OM-PC,AT.PS2 sories & compatibles 


1 © Used by thousends © Used Nationwide! 
1 of Attorneys 
© Used by hundrede §— menvChlid Pat's 
tow © Used to verily 

© Used by big CPA's lander'n figures! 


0D Lean Amoriizations D Present Valve 
0G AAS comply to O Future Valve 
isn° 2  ONet Present Vekvo 
0 18 Digh Accurecy internal Rate of 
CD Fixed & Adjustsbie fet 
Wc dreputer Paymacts  Eeasy tp wee menue 
Pointe & Fees 
0D Prepeld interest 
3 Extra Psymente =O. Great for ellent ser. fj 
UE concer ponients FREE ag. 2 com. 
com 
0 Steen Revers pilance benchmerk Ef 
jem foot with purchese! 


to $149.95 stesu | 


8 manual avaiable for $90+$5 S&H 
|. ELECTROSONICS 
36380 Garfield - #1, Fraser, Mich 48026 


H 900/858-8448 or 313/791-0770 / 

Check, Visa, MC, Amex 8 Discover ae welcome. 

L COD orders additional $2.75 J 
60 day money back guarante 

LE 773 ON F 


a 
i FLOWCHARTING 


BETTER FLOWCHARTER 

Know belare you buy! EASYFLOW ts the superb 
llowcharting program chosen by over 50,000 
users, and very favorably reviewed in the March 
10th 1987 issue ol PC Magazine See the 
“Index to Advertisers’ under HAVENTREE 10 
find our large display ad in this issue Now 
available with 30-day MDNEY-BACK guaranlee 
HavenTree Software Limiled 

Order Desk. 1-800-267-0668 

Information (613) 544-6035 

Telefax (613) 544-9632 


| 
@ GRAPHICS 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsall Fortran/ 
Pascal, R-M, Lahey callable roulines Graphics 
primitives, total 2-D plot support, 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI ptatter? PLOTMATIC Laser, dot 
Matrix printer? PRINTMATIC $135 ea Any 2, 
$240, all 3, $340 Ask aboul our 15 lonts 
MICROCDMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spring, MD 20901 

(301) 593-0683 





PC Magazine 
Marketplace 


2nd Color 
Option Available 


——— 





Can your plotting 
program do this? 


7 
6 
5 


CoPlot can! 


CoPlot is part of our full line of software 
for scientisis and engineers 

CoStet - lor stalistics, 

CoPtot - for scientific graphs, 

CoDrow ~ for technical drawings 
399 each or $259 lor all three. 
John Dvorek aeys "Don't lef the low 
price fool you; tvs is excellent software “ 


CoHort Software (415) 524-9878 
PO Box 1149, Berkeley, CA 94701 
(This ad was crealed with CoPilot ) 





CIRCLE 774 ON READER § D 
3 FREE SLIDES FROM YOUR PC 
CDMPUTER SLIDE EXPRESS 


Converts your graphic files into 4000 tine full 
color slides, averheads or printouts All popular 
programs supported 24 hour service by mo- 
dem of disk As low as $650 Call or FAX tor 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog. 

Visual Harzons 

180 Metro Park 

Rochester, New York 14623 

Phone (716) 424-5300 FAX (716) 424-5313 


RAINDROP™ 

FAST, compact PrScmn Utility lor end users 
AND developers. Hardcopy as fast as 10 sec 
Average binary size~6kbyte 12 video graphic 
stds Scale, rotate, colonzed & more ‘CALL’ 
trom user writen programs Complete 9 & 24 
pin dot mairix, ink jet & laserjet library $39 95 
RAINBOW TECHNDLDGIES 

B106 SI Oavid Court 

Springfield, VA 22153 

703-440-0064 


GRAPHIC TOOLS LIBRARY 

XGLIB High speed Window/vp, arcs, splines, fill, 
keyb, mouse, image pro Over 150 functions. $75 
PC VOI High speed texi al any angle, size 
and position, outline lillable font tactory, piols, 
charts and curve fil Free Demo Disk. $395 
BUTH ANS! compat rivers, prtniers. plowers, 
tasers Hercu, CGVEGA/VGAVGA256, most 
boards All “C" comp, FORTRAN. MS Quick- 
BASIC. 

NOVA ING 

PQ BOX 68976 

Schaumburg, IL 60163 

342-882-4111 
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COMPLETE ORDERS 


Wandies all sepects at your distributarship, 
* Prospecting/isl management 
+ Sales order processing 
* Multitocation inventory contrat 
+ Shipping & recerving 
+ Purchase order processing 
+ Invorcing & accounts receivable 
+ Product senal number contrat 
+ Prints sales ordere, packing 
invoices and purchase bina 
+ FoxBASE+ source code available 
DOS $295; LAN $595; SCD Xeniz $695 
Free 30 day trial. 
You pay $25 User manual & Ehipping 


MicroFRAME Corp. 
791 Elden Street P.O Box 1818 
Herndon VA 22070 
(703) 435-8167 
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***dFELLER INVENTORY *** 

A business inventory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate Items by inventary name or 


Transtorm your graphics 
files into. hight 
Fen sides 
ONEY-S. avING 
TEE? FREE F d-X, 
tech support your 


sqsolution, 


changes re-shat FRE 

Call for geist inc. 
ent Presentations 

Wo So tigitand Orve, Sto 202 


Box 1303 
i es Beach CA 92078 


Only $8 per slide 
1-800-222-2592 
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Power Pack Your PrtSC Rey! 
Onty $49.95 
Grafpls™ turns any IBM of companitle 


graphics application ina a powerful umber Il keeps track of reorder points, ven- 
communsxator by printing exactly what dors, average cost & other information 
Fe OGRE ICEL paig * FELLER Inventory $150/Requires dBASE VIII 
© Link into Pagemaker or Ventura * FELLER Plus $200/Awith History & PO's 
© Scale the immnge to any size Requires dBASE Ill-IIl PLUS (for stock rooms) 
e Gif coker, black-an-white, white: FELLER ASSDCIATES 
ae 550 CR PPA, ROUTE 3 
Wskwstvetatly ny imappea ‘sem, MI 49849 
dot matrix, laser, or inkjet printer ***(906) 486-6024°** 
ee noses: _ INVENTORY MANAGEMENT 
Searle WA S816 Stock-Master 40, commercial grade system pro- 
206-937-1081 wdes Stock Status, Purchase Order Writing & 


Tracking, Trend Anatysis, Quality Control Report- 
ing Oetall Analysts, Bill of Matenals, Multi Loca- 
fions and more. Modular, “micro” preed & 
configured to your needs Cobo! Source available 
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Mi HEALTH APPLIED MICRD BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach, CA 92663 
re (714) 759-0582 
ll FOLD MANUFACTURING INVENTORY $149 





Inventory contro) with Bil-of-Matenal Processing 
& vendor lile for small-medium size batch 
Tranufacturers/job shops. Project material re- 
Quirements, allocale maternal, mamntain material 
cost per work order & for all WIP Menu-driven, 
with on-lme help screens Can support 3 remote 
terminals Meeis requirements of MIL-1-45208 


Analyze diets personalized for age, 
weight, activity This Top-Rated solt- 
ware has best detabase evailablat 99% 
complete for 2400 toods— 30 nutrients 
Used by USDA, hospitals, colleges, 
friness centers, homes. Atfordable, easy 
to use, quarenteed 

Send Now FREE DEMO DISK) 


REALTIME AUTOMATED 

ESHA 9820-16 trdana Ave 

RESEARCH Riverside, CA 92503 
714-353-0406 FAX 714-353-0407 


PO Box 13028-M © Salem, OR 97309 
Phone {503} 585-6242 
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PC Magazine Marketplace the ultimate target market! 


—— ene ndas Bet Stel | 
they ved ei quickly a ponbhe, 





They'll DIRECT their attention 1o PC Magazine Marketplace 


‘5 Direct-Reoponse/Tiepiey Ad and ond effective 
Tey tnt nde pens iy wed ar ev oat 


can henelit irom the 700,000 broad speafiors whe mead PC Magmior . VATE 








@ MAILING PROGRAMS 


SUPPORTS ALL UPS FUNCTIONS = SPECIAL REPORTS 

INCLUDES SCALE INTERFACE EASY INSTALL-EASY TO USE 

MENU DRIVEN $405 - MULTI USER $505 
DATA BUSINESS SYSTEMS 


11640 Coley River Cir » Fountain Valley CA $2708 + 714/662-3282 » FAX 714/662-1906 
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Speed Up UPS Shipping with ShipMate 


Intro Offer $395 

UPS Approved—Prints COD tags, labels, and manifest. 

PC Synergy @ 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 

“It's so easy—even the boss can use it!” 
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PostWare for the BIG Jobs 

Fast. accurate PC soltware for commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Camer Rte and ZIP +4 at 81,818 
fecords/hr Mail stream sorting al 14.690 
fecords/min USPS certified al over 99% accu- 
fate Calculates postage, pnnts labels & bag 
tags Call tor FREE brochure 

Postalsoit. Inc 

4439 Mormon Coulee Rd 

La Crosse, WI 54601-8220 

608/788-8700 (in Wi) 800/831-MAIL (6245) 


@ MANUFACTURING 


pe/MRP 
PC/MRP can make lite easier by tracking every 
aspect of your growing concem pc/MAP’s 
integrated modules Include accounting, sales 
purchasing, inventory, receiving, stockroom, 
bills-of-materials, invoicing/billing and 
cusiomer/vendor address book pc/MRP inte- 
grates information from each element of your 
business into a unified package 
“Working Demo Pkg complete with manual $25 
“Single User Package $395 00 Complete 
*Mulliuser Package $695 00 Complete 
SOFTWARE ARTS CONSULTING 
(408) 248-6445 
Call tor tree literature 


@ MEDICAL 
MedicAide 


Complele A/R Patent Billing System with. 
 Biling Statements & Insurance Clams. 
@ Flexible Adjustments for Ease of Use 
@ Practice Mgmnt. Reports with Graphs 
@ 99 Doctors & 99 Fee Schedules 

@ Word Processing with MaiiMerge 


$249,00 
~~ 30 ODay Money Back Guarantee ~ 


(602) 421-1287 
1915 Avenida De Palins Sule 3 
Cosa Grande AZ 85222 
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@ MEDICAL 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medscal, 

dental or ophthalmic practice 

$195 Base system palient data base, recalls, 
report generator, letter writer & more 

$395 Point ot service transaction processing 
{superbills, financial reports, receipts) 

$395 Patient billing module (statements) 

$695 Automatic 3rd party billing  taitorable 
Claim lorms with ICO/procedure codes 

free Full featured demonstration disk & doc 

*++2+690 day money back guarantee °°°°"** 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

(508) 470-0080 


PRACTICE MANAGEMENT 

MO VersaForm, the most flexible palient ac- 
counting and insurance claims package Pro- 
grammable, fully customizable, includes com- 
plete database management system Customize 
reports, files. and screens Full source includ- 
ed LAN support Dealers wanted $995 for 
single user Free literature & demo 

Applied Sottware Technology 

591 W Hamilton Ave Ste 201 Dept 99 
Campbell, CA 95008 

800-678-1111 ext. 99 


COMPUMEDIC™ 

PROVEN Prachce Management Sysiem—in use 
8 yrs Electronic clams, A/R, A/P.G/L, Schedul 
ing, statements, insurance forms, practice analy- 
4S, word processing, recall, delinquent tracking, 
historical dala. FLEXIBLE? user designed lormsy 
reports Cal} for pricing Dental (DentalWare™), 
& Velerinary (VelLogic™) also avail Dealer 
inquines invited 

OATA STRATEGIES, INC 

17150 Via Del Campo Suite 203 

San Oiego, CA 92127 (619) 451-0480 
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@ MUSIC 














PC/Musicpak..: 8249} 


Industry-Standard MIDI literface 
and Sequencing Software ee the 


most respected name 
in the PC Music rs] 4 
business. i 


4 Vevet 


= 333 Sth Ave, 
Peiham, NY 10803 (914) 738-4590 


Send tor our free PC Music catateg 





Computer Music Specialists 
Discount Pricing 


Knowledgeable Sales Staff 


Complete Suppo 
Before During and ner Saie 


FREE CATALOG 


with Hundreds of MIDI Products 
MICRO MUSIC 5269-17 Buford Highway. 
Atlanta, GA 30340 (404) 454-9646 
Worldwide Shipping 
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FORTE I/it MIOi Sequencers 

16/32 Iracks, 16 channels/Irack Record/ 
Playback 1,000,000 notes Mos! powestul 
MIDI editing Rhythmically flexible Step entry 
Auto Punch, quantization. realtime playback 
control. ODS shell New in FORTE Il System 
exctusive storage, unlimited looping, SMPTE 
cue list, Songlist, Accel/ntard $150/$250 
LTA Productions 

PQ Box 6623 

Hamden, CT 06517 

(203) 787-9857 


SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
Sic, Songs, scores wilh text, chords, symbols 
Compose, edit, copy, record, transcribe, play, 
Wanspose to any key Bass/treble, multiple 
staves, all meters MIDI optional IBM/Epson/ 
Star pnniters, CGAsHercules graphics $89 95 
LaserJet plus $30 Send tor free sample oulpul 
SongWright Software 

Route 1, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 





Complete Music Studio for $200 
Why pay more lor less? 

Basic MIOI Infestace card 

GFmusic 255 track, sequencing software 
SongWright (V Notation software 

Lowes! price on the market Include $5 for 
shipping VISA, MC, COD Accepted 
OPTRONICS TECHNOLOGY 

PO Box 838 

Lessburg. VA 22075 

(703) 338-2110 


@ PREVENTIVE 
MAINTENANCE 


Memory Minder 
Memory Minder @ the most comprehensive 
disk diagnostic program available for 
mucrocomputers Any operator can quickly and 
easily check the vital operating parameters of 


operabons. Use it to algn the drives without 
the use of an oscilloscope 

IBM PC. XT. AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each. 5.25 ° 40 track. 5 25” 80 track, 1.2 


MB AT, of 3 5” 80 track drives 
SA J&M Systems, Lid. 
15100-A Central SE 


Albuq New Mexico 87123 
mr305)292-4162 


‘We accept MasterCard and Visa 
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FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance Some features Totally menu driv- 
en, Cost per mile/hr reposts, PM reports; 
Scheduled maintenance reports & warning, 
Service history, Gas/Oit history, Parts/Cost; Oit 
analysts results reporting 

RAM Systems inc 

224 Causeway Blvd 

La Crosse, WI 54603 

608-782-8130 


PC Magazine Marketplace 
the ultimate target market! 


The brand speafiers who read PC Maga- 
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@ PREVENTIVE Hi PROGRAMMERS TOOLS 
MAINTENANCE 2 eal SOURCER.. 
PeulbaniceanbattieMMm COMMENTING DISASSEMBLER 


‘operate and contro! an effective preventive main- 
tenance system Applicable to any type of busi- 
‘ness of industry. Full screen input and displays, 
plus function key help command Maintains his- 
foncal data, creates work orders, and provides 


Sourcer, creates detailed commented source 
code ings from memory, COM files or 
EXE fies directly sudabie for assembly Buit in 
Gata analyzer and simulator 


segments pre 
inter and subfunctans. IO ports and much 





Numerous reports. For info, write to more Optional BIOS Pre-Processor CAshey 
PENGUIN COMPUTER CONSULTANTS Se NPC atone sboee rates 
PO Box 20485 SOURCER.—SOSC~CS~S~SSCTDS 
San Jose, CA 95160 SOURCER w BIOS Prn-Processor $139 95 
(408) 997-7703 FAX. 408-927-0570 S&H USA $2 Can Max $10- Other $18. CA Rien ack tax 
; = V COMMUNICATIONS 

3031 Tisch Way, Suite 802, Dept PC 

San jose. CA 95128 °(408} 296-4224 
Hi PROGRAMMERS 


TOOLS 


If you demand the very best, then you should be using a 
Lahey PC Fortran Language System. 

FT7L-EM/32-Bit Technical Excellence Award '88,4GB/386s $895 
F77L-EM/16-Blt Technical Excellence Award '88, 15MB/286s $695 
FV7L "Editor's Choice” PC Magazine'85 $477 
Lahey Personal Full 77Standard, Debugger, Linker $95 
For porting or developing, there is no substitute 

fora Lahey Compiler. Cal] today to discuss your 

programming needs (800) 548-4778, 


Computer Systems, PO Bax 6091 « Incline Village, NV 69450 
‘Teh (762) 838-2500 - Fax: (702) €31-8123- Tha: 9102401256 
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Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
onty PC editor functionatly equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Retease 2; familiar com- 
mands, large file support and network compatibility. 










== 7 


Command Technology 
Corporation 
1900 Mountain Boulevard, Oakland, Catifornia 94611 
Phone: (415) 339-3530 FAX: (415) 339-3883. Telex: 509330 CTC 
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OIS-ASSEMBLING 

Code-Generator ($119.00) can dis-assemble 
any COM EXE, Device Onver, BIOS, Child 
Program Also il can 


Opt-Tech Sort/Merge 4.0 


Extremely fast Sort/Merge program Run as a 00S 
command or CALL as a subroutine Unlimited 


filesizes, most languages datatypes & filetypes 


@ Simuiale the program Supporied including Btreve and dBASE tl & til 

© Record each instruction executed through Advanced feaiures include record selection, re- 
program flow cord reformatting & much more! Call or wnte for 

© Dis-assembie the indirect call by simulation more info MS-DOS $149, 02. Xenix $249 

Qual Sottware Opt-Tech Data Processing 

POB 090-213 PO Box 678 

Brooklyn NY 11209 Zephyt Cove, NV B9448 

(212) 725-0528 (702) 588-3737 
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BASIC Programming Magazine 


Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 


Crescent Software 
11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 


Is Your Software HELP-less? Get... 


Help On The Side adds independent but cooperatrve Help systems to 
applications and software - without recompiling of reprogramming! 

It features context-sensrtive, popup Help windows, is easy to use and easy 
fo plement. And, it even works with PCs running mainframe applications! 


COMPUTER INFORMATION BY OEBIGN, Inc. Only 


i2plg ays uO djaH 


18255 Venture Bld. Sut 905 » Encino, CA 91496 « (818) 788-2200 $99 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as litle as 8K of memory! 

Call Toll Free or write for detailed information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 
Mi 


FREE BUYER’S GUIDE 


Call of write for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 800 software products trom 
more than 300 manutacturers, plus intor- 
mative articles by some of lodays Industry 
experts. Programmer's Connection has 
supplied ihe professional programmer 
since 1984 with Suetly products by offer- 
ing unbiased advice, low prices, tast 
delivery and no hidden charges. 
Programmer's Connection 


7249 Whipple Ave NW 
North Canton Ohio 44720 


USA....... .- 800-336-1166 
ada 800-225-1166 
216-494-3781 

..216-494-5260 

.. 9102406879 
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A LIBRARY oF TORBOPASCAL 
ROUTINES — REVIEWERS 
RATED 1v “OUTSTANDING 

“EXTRAORDINARY.” THIS 





Calt 408-438-8608 





‘TurboPower Software 
_— 
@ PUBLIC DOMAIN/ 
TO PLACE YOUR SHAREWARE 
MORE BYTES FOR THE $$$ 


ADIN 


We carry only the BEST Shareware’PO pro- 
grams in our library Many, many new updates’ 
additions! Over 700 disks FULL of useful pro- 
Qrams, as described in our FREE 40 page 
(printed) catalog! As low as $150/5 25” disk 
and $3 50/3 5* disk! Orders shipped in 24 hrs. 
MCAVISA 

BIG BYTE Software (was GLW Software) 

PO BOX 14008 

Arlington, TX 76094-1008 

{B17} 265-2007 (24 brs.) 


PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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@ PUBLIC DOMAIN/ 
SHAREWARE 


FREE SOFTWARE 


TOP 10 IBM SOFTWARE 
© 10 disk set - latest versions 
PC Write, PC Caic+, TreeView 
DanCad, File Express, Moraff's 
Revenge, HGCIBM, Novatron, 
Home Base, Spacewars, plus 
our 1600+ disk catalog 
PAY ONLY $5.00 S/H 
 Visa/MC/Amex/Check 
Intemational Software Library 
§11 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 


CALL 800 669-2669 
limded introductory olier 
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72 PAGES! 
Software, Ribbons, 
Labels, Books, Etc 


Beat Bita & Bytes 
P.O. Box 62275-M 


=— 
Van Nuys. CA 91409 & 


CALL NOW! 
TOLL FREE-24 HRS. 


1-800-245-BYTE 


CIRCLE 792 ON 


S25. PER DISK 
$1.00 This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20 + $3 S&H 
QubeCak, EDRAW AutoMenu, Math Tutor 
PC-DOS Help Bakers Dozen Languages. 

E2-Form, PC Style. PackDisk. PC Stock. 
KadGe Best Games, Home Inventory. 


cames, 
PC-Outiine Form Letters. | Pont, 
‘SsdeWniter, PC-Prompt Best Utilities 


©] FREE CATALOG 
-~|- 
BRIGHT FUTURES Inc. 


PO Box 1030 East Windsor. CT 06088 
CIRCLE _ON READER SERVICE CARD 
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TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





"More Bytes 


for the Buck!" 


Over 2200 shareware & Public-domain programs on just 500 disks, 


and because each disk Is just $2.75 (10 or more, 


else $3.75, 


your average cost per program is less than 70 cents ff! 


re HAT ASELE 
ie, = al Eloam 


SELECTION! --- 
inting! UP Datat 





hase Systems! 


and MUCH, MUCH more !!! Call for 
's Chote 4-280-000-0471 


PO. Box 171134-P 


1-901-763-0471 


Memphis, TN 38187 (entire U8, Canada, Puerto hice, Virgin telends) 
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FREE 
SOFTWARE 
CATALOG 


tow as $1 50 / Disk 
Over 1000 IBM Software 
For fast service 
Write to 


SOFTSHOPPE,INC. 


PO, Sox 3678 
Ann Aroor. Mi 48106-3678 
(313) 761-7638 
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FREE! 


Califor, 
if F ®. 


ARE 


SOFTWARE SAMPLER 
& 88 PAGE CATALOG! 
(tor IBM ‘Compatibles) 


TOLL FREE 
1-800-359-2189 
M-F 7 a.m-7 p.m. PST 


Member of the ASP 
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THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE 
IBM STANDARD 
MARKET... 








PS/2 - AT COMPATIBLES 
Latest Versions af Virwe-Free Software 
1.4 MB 35: 


POB 12368, Dept. G 
405-524-5233 Oklahoma City, OK 73157 
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IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


1000's of Great Programs 
Only $29 per Disk 


Carefully Selected 
Fully Tested 
Includes Exctusive 
2 FREE disk offer 
THE SOFTWARE LABS 

3767 Overland Av 


e No 112 


iw 
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M@ REAL ESTATE 


MANAGEMENT & ANALYSIS 

* “Real Pioperty Management” $395/$595 for 
residential & commercial properties and otter 
bkkp’g Flags deling’t tenants; prints budgets, 
checks, Invoices & 10995 No retyping ot 
Tecurting dala * “Real Analyzer” $195, when 
deciding buy/sell, exchange, or refinance. 
30 day money back quarantee 
REAL-COMP INC 

PD Box 1210 

Cupertino, CA 95015 

(408) 996-1160 
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@ REAL ESTATE 


L-PLOT... 
A Meles & Bounds program to plot/print plats 
of any scale- Any desctipiion- use Any mea- 
surement! Calc areas, error of closure, plots 
multi tracts. IBM/compat with monographics, 
CGA or EGA capability $190 Or send $15 tor 
feal working demo, refundable with order Visa/ 
MC/chk Free into 

LAN/SCAN, Inc 

PD Box 6863 

Abilene, TX 79608 

(915) 672-2901 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our software 
have tound il comprehensive, flexible and easy 
lo use We offer systems to manage the tallow: 
ing types of properties COMMERCIAL’ 
RESIDENTIAL/CONDDMINIUM/HDME- 
OWNERS ASSDC /MINI-STORAGE FACILITIES 
Fos more into and sample pnntouts call 
REALTY AUTOMATION 

11365 East Shore Dre 

Hayden Lake, (0 83835 

(208) 772-3259 


PROPERTY MANAGEMENT 
Comprehensive software for managing residen- 
tal, commercial, condos, and more Three ver- 
sions Basic PM for owner/manage—t495. De- 
luxe PM tor professional management-—$1.195, 
Mult-User with Novell network compatibility— 
$2,395 Includes check writing, recurnng ex- 


penses, G/L. management 
YARDI SYSTEMS, INC 
813 Reddick St 

Santa Barbara, CA 93103 
805-966-3666 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fast and easy to 
use Everything 1s included tenant tracking 
Fepaits and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate In property management $695 com- 
plete Free brochure, Demo $10 

STRATEGIC DFFICE SYSTEMS 

688 North 500 West #61 

MI Pleasant, UT 84647 

800-942-6784 or 801-462-2130 


@ RELIGION 


PROSYSTEMS FOR CHURCHES 
(nlegiated programs recommended by CPAs, 
backed by money-back guarantee Management 
and accounting modules to sut needs Easy to 
install and operate Mid-year conversions readily 
accommodated Password protection, butll-in 
backup Other exceptional features Affordable, 
payment plans avail Free into 

ProSystems. 

1738 Ellon Road Suite 306 

Silver Spring. MD 20903 

301-439-1100 














@ RELIGION 


aks lal § Bible Access 


re 


ane 
BIBLE 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICKVERSE SIBLE CONCORDANCE 1s a fast, easy-to-use tool for general Bible 

study and in-depth research QUICKVERSE puts the complete text of the Bible at 

your fingertips, allowing you to. 

© Instantly locate any word or verse m the entire Bible 

® Search for phrases, combinations of words (in any order), or any word ina lst 

© Lumut searches to a particular range of books, chapters, or verses. 

® Print verses in a variety of formats or save them to file for export to your word 

TOCESSOT. 

© Outperforms products costing much mote Cares a 30-day money back 
guarantee (excluding shipping). 

(Features lssted ate for 1BM/Compatible, Macintosh version also avatiable ) 

Four translations available, please specify version and disk size when ordenng, 

KJV $49 [ NIV $59 RSV $53 NKJV $53 

Add $5 shipping/handling Disk size $ 1/4 () or 31/2 (1 (add $3) 





= ——- Cail or send Check/VISA/MC or COD 
Fees 000-229-6925 
Dept M. ; 
37 Collins Re. NE, Cedar Rapids, IA 52402 weaRRE OM ny 








@ SALES MARKETING 


CHURCH SOFTWARE 


Discover for yourself why more churches are choosing PowerChurch Plus * 
Try out the leading membership and accounting package. 


Call today for your FREE full-working OEMOQ. 


F1 SOFTWARE, P.0. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 
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Bible Challenge 


An Exciting New Game For The Entire Family (1-6 Players) 
Test your biblical knowledge! Bible Challenge” is a “board styte* computer game with over 
1500 challenging questions. Great for parties and social events! Players can be divided Into 
teams for lots of fun, laughter and fellowship! 

1-800-233-2139 


ee VALwe MART - SOFTWARE 
‘ ‘Special introductory Offer -$24.95 Plus $1.00 shipping & handiing 
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=NAS COMPUTER BIBLE ™= 
Version 2.0 
New American Standard 
The best of the best sellers 


Bible Study Tools 
that grow with you. 
The most comprehensive 

Family of Products for 
Bible study. Call or write 

for free brochure. 


For IBM ead 100% Compatible 
«Instantly searches texl for any 


word of phrase. 

+ Allows verses to be saved for 
use with word processors. 

+ Also includes windowing 
capability. 


Mail check or maney order to; 
Foundation Press Publications 
0, 
ciaye 
SiemesicA orders add OW tax) 
Plus $4.00 shipping & handling 


BIBLE RESEARCH 
SYSTEMS 

2013 Wells Branch Parkway 

Ste. 304 © Austin, TX 78728 


1-800-423-1228 
Tech Support (512) 251-7541 





CIRCLE 806 ON READER SERVICE CARO 





CIRCLE 800 ON READER SERVICE CARO. 


SALES ALLY” 


Software tor Sales & Marketing Solutions 


CLIENT & SALES MANAGEMENT SOFTWARE 


“Probably the best of all the sales software packages is Total ean from: 
a Bartel Software...very easy to use and Wey powertal.. the best of 
q jan 


PC Magazine 
Marketplace 


¢ fot.” 


DEMO = 242. 7145 $., Suite A-t01, Mictvalo, UT 84047 (801) 566-5544 
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See 


: FREE — Computer Buyer's Guide & idbook, April 19389 ins 
i Mitbee 1-800-777-6368 BAREEL Option Available 
i 


PC Magazine Marketplace the ultimate target market! 


For them PE Maganine Markelplace’s Owect- Ad format represents a fast, easy and cost effective methed of product acquisition. 
They know it will have the products they need and the information they want regarding price, volume disrouats, specifications and delivery, 
If you think that your besmness can benefit free the 700,000 brand spectfiers whe read Po Magarine . VOU'RE RIGHT" 


Low price + Top quality = High Vaiue 


1-800-950-0190 


Bld PC 5 companies, LAN pyetorma. Seles Aly nn 
sademark of SAL 9100 Cherokee St Phia, PA $8118 
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They'll HHRECT their attention to PC Magazine Marketplace 





So take DIRECT action and call (212) 503-5115 or (800) 825~4ADS 
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SOLUS’ 






Personal Control] Computer: 


Monitor and Control the World 


Around You From Your PC. 
The intelligent, stand-alone SOLUS" com- 
puter is powerful enough for industrial and 
research applications, yet inexpensive and 
simple enough for school and home use. 

* Easy to “program” and use 

» Powerful real-time graphics 

© 30 Degttal/Anallog 1/0 channels 

© Intestaces to PC via 85-232 

or modem 

Call your SOLUS representative 

Row, And control your world! 


‘Only ‘Hest Software 
$895 == 
VGA/C/AMEX, 
enh 


@ SECURITY 


COPY PROTEC PION 


Destgned for clone compatibility & strength 
« Thwarts ALL 8it-copy Software 
« Protect any COM/EXE w/o Source changes 
+ Shut down Debug Tracing & Disassemblers 
+ Supports all Hard & floppy Disk formats 
» Restrict or allow Network Instas 
» Limit program use by Date or #Executes 
» Remotely reset Installs, Date or #Executes 
* No damaged media or 1/0 plugs 
For IBM & clones-$195 & up-Free info & Demo 
Az-Tech Software, Inc. 
305 East Frankiin 
Richmond, MO 64085 
(800) 227-0644 {816) 776-2700 
FAX (818) 776-8398 
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SOFTWARE COPY PROTECTION 
@ installs easily on your IBM-PC software 
© Deleats all disk copy software 

© Supports alt Hard & Floppy disk formats. 
@ Requires NO special devices of disks 
@ Invisible to your end user 

Eval disk protects 2 disks 

Starter Jol protects 100 disks 

L-Tech Corporation 

377 Route 17 South, Suile 618 
Hee Meights ALL OTBOM 

(201) 288-1608 BBS 201-288-8795(8/N/1) 


$25 
$99 





(800) 247-5712 
tn Oregon and outside U.S. (503) 635-3966 


TIME fiance, 4008 hoes ty Pace 2-120 


Lake Onwego Of 97035. 





Te world's leading sof- 
ware monufoclurers 
depend on Softguard copy 
protection systems Your 
FREE DISKETTE introduces 
you to SuperLock * — invisi- 
ble copy protection for 
IBM-PC fond compahbles) 
ond Mocintash 

@ Hord disk support 

@ No source code changes 
© Customized versions 

© LAN support 

© New upgrodes ovailoble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvale, Califarnia 94086 
FAX (408) 773-1405 
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BIT-LOCK” SECURITY 

Powacy SURVIVAL 5 YEARS proves eftectiveness 
of powertut mulhiayered security Rapid decryp- 
fhon algorithms Reliable security device Irans- 
parent to PARALLEL or SERIAL port Compli- 
mented by low cost KEY-LOCK™ muttifeatured 
COMPULLOCK™ including countdown, timeout, 
data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle 

Liteon Co ET 

£303) 922-6410 or 770-1863 





HANDS OFF THE PROGRAM? 


PC SECURITY 


HANOS OFF THE PROGRAM 1 an ah software, 
priniege based system security utility thal pre- 




























Caled technique to neperate up 10 64 users ot & 
PC by privilege into thew own separate arees on 
the Rard din Users may accens only thet own 
‘rees and any other ares protected with @ lowet 
prwiege 

HANOS OFF THE PROGRAM protects lies on 
your Nard disk by preventing unauthonzed users 














HANDS OFF THE PROGRAM remincts access to 
your hard din wa wha locking A locked” Nard 
‘Giah may not De booted accessed by appications 
‘software of formatted via the DOS FORMAT com- 
mand untl dis unlocked 
HANDS OFF THE PROGRAM incorporates 
advanced secunty techniques on PC # runing 
PC-DOS V30 or higher The DOS FORMAT of 
Drive C 1s prevented white the PC 6 m use Ihe 
Securty manager 1s protected against Control 
Greah and @ boot trom floppy results m the auto 
matic locking ot Drive C 
HANDS OFF THE PROGRAM also proves 

© Disk Encryption 

® User Access Reporting 

* Stops Common Viruses: 

© Mailbox 

* Read Only and Execute Only privieges by 

user 


* Auto inatallation 
exe $89.95, 
add 3 P5—shupping 
‘Check Money Order VISA MC accepted 
Systeme Consulting inc. 


412-963-1624 
Box 111209, Pitaburgh, Pa 15230-0600 
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WITH ALL THE COMPUTER 
SECURITY TALK, 


CPB amwod 


IS THE PERFECT SECURITY 
LOCK. 


» Password is a software program which 
secures your PC 

© Password 1s simple to install, easy to 
understand, requires no reformatting 

© Boot hmit option secures hard disk, 

© Password provides tor up to 100 users/ 
also allows for groups of users. 

© The supervisor can grant or deny access 
to protected directories with a single 
key stroke. 

© Password maintenance is menu drven 
wath pop-up windows and help screens. 

© Provides audit trail of users 

® Screen blanking feature. 


PASSWORD $99.00 U.S. 
(Introductory Price} 
Nasdec International Inc, Visa, MC,Amex 


2704-85 Gatry Street oy (704) 956-2798 
Winmpes, MB Canada fy, (204) 943-3702 
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THE ULTIMATE PROTECTION 

Keep your software honest with 

© StopVrew—Stop hackers, track your solt- 
ware, without copy protection ($250 00) 

© StopCopy Pius—Deteat ALL copiers, secure 
Oui SUTtware, wilt, ansparerit, OpuON ies, 
copy protection ($450 00) 

Free demonstration package availabie! 

BB! Computer Sysiams 

14105 Heritage Lane 

Silver Spring. MD 20906 

Ph: (301) 871-1094 FAX: (301) 460-7545 


























HARE 
iM 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
{Parallel Port Interface) 
® STANDARD KEY TAG 
Untimited executions 
@ COUPON KEY TAG 
Limited executions 
@ DURATION KEY TAG 
Limited (days, hours, min.) 












For Disk Security 
High Levet Security 

@ PADLOCK II DISK 

@ SAFEGUARD DISKS 

@ COUPON DtSKS 

(New Macintosh Version) 


For Hard Disk Protection 
*HDCOPY 
Low Level Security 
User Installable Protection 
© PC-PADLOCK 


The market is filled with copy 
prc .ection products which burden the 





user or simply don’t work. We have 
over 3500 satistied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
an over 3 years. 

Why should your valuable data or 
useful software become 
availabte in the Public Domain? 


Calt or wnte tor "Te | 


more information 
GLENCO 
ENGINEERING INC. 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 
Te We Rigen, He. wy 








- , Bert 
| Arington His. 1L.G0005 (7638) 
Tolex 493-7100 
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@ STATISTICS 


High performance STATISTICAL SYSTEM 


STATS? 


A powerful, elegant, and super-fast statietical package integrated with 
complete data manegement and dynamic graphs. Comprehensive selec- 
tion of descriptive, interentiat, end exploratory statistics with lorecasting 
STATS+ leatures inteltigent, two-way interfeces to data from Lotus, 


Symphony. dBill+, and other progrems For more Info look for our ade tn 
moe{ computer journals, ask your dealer, or contact StatSoft. Price $245 


(+$5 ship/handl) 


EAS 
StatSoft 


Overseas otlices EtatSott of Europe (Hambur 


th 


don UK) ph 0707271166 Hearna Sofwara | 


2325 E. 13th St., Tutsa, OK 74104 
(918) 583-4149 


FRG) ph 040/4200347 StatSott UK (Lon- 
elbourne Austraba) ph 613-497-4276 


CIRCLE 613 ON READER SERVICE CARD 





THE BASS SYSTEM™ 


OATA WTETUGY. 
1HFILE WTEHTE; 
LENOTH GEX @ 1%; 


IMPUT AGE 1-8 @ 10 GEX 6 
@ 20 MEIGHT WEIOHT 30-37; 
FORMAT AGE 6 © HEIGHT WEIGHT 6.0. 


PAGC OLM GATA-WTETUGY, 


CLAEE EEX. 


MOOEL WEIONHT - HEIOHT AGE GEX; 


The @ASS SYSTEM (our product) took 25 seconds 384K and 1 2 Meg of 
disk space Ii costs $399 one time. with occasional updates at $35 Detesel 


was 1.000 observations 


BASS tNSTITUTE, INC. P.O. BOX 349 CHAPEL HILL, NC 27814 (919) 933-7096 
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GO with SOLO 


ideal for researchers and busi- 


ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call taday. MC ar VISA. 
Satisfaction guaranteed! 


BMDP 28:54 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angelee, CA 90025 
(213) 479-7799 
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statistics 
crecasting meet 
ta manage™ 
= Gone acvances 


tics 
stat SS windows 


ples, W' 
Bs bom graphics 


@ Uulity program worary 











DOBMS/COPY TRANSFERS DATA 
Now your favorile stal package can access any 
database OBMS/COPY can direclly convert 
any database or spreadsheel Ile into any stat 
package file and vice versa The PLUS version 
allows sorts, selections, and recalculalions 
$195 30-day guarantee VISA/MC/AMEX/PO! 
cop 

CONCEPTUAL SOFTWARE, INC 

PO Box 56627 

Houston, TX 77256 

1-B00-STATWOW FAX (713) 667-3FAX 


NCSS plus-$99 

Easy-to-use menus & spread sheet Mulliple 
regression T-tests. ANOVA (up to 10 factors, rep 
Measures, covanance}. Forecasting Factor, dus- 
ter, & discriminant analysis Nonparametrics 
Cross Tabulation Plots histograms box, scatter 
stemleat Sort Subset Transformations. Reads 
ASCII New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysvilla, UT 84037 

Phone 801-546-0445 


KWIKSTAT 2.00 $49 

PC Week calls WIKSTAT “Numbers Game 
Winners” (10/14/68) Easy, professional dala 
analysis Users in over 20 countries Includes 
I-test, ANOVA, repeated measures, singie/mull 
fegression, gtaptics, Chi-square. survival 
analysis, more Keyboard. ASCII, dBASE data 
entry $49 + $4P&H VISAMC 

TexaSolt 

PO Box 1169-PCM 

Cedar Hill, Texas 75104 

214-291-2115 
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STAT PLAN Ii 

Easiest fo use stalistics program available 
Complete range of stalislics-curve fitting cross- 
labs, correlalion, mulliple regression, T-tests, 
etc. Graphics with printer/plotter output Capa- 
ble of handing over 50,000 dala pomts, infer- 
faced directly with lotus tiles Demo diskette 
available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN III 

76 Eastem Blvd . Dept C 

Glastonbury, CT 06033-1264 

(203) 633-3501 


The Survey 


in Opinion Research Toot 


1238 WP intert 
© No Ri Mon 


CYBERNETIC SOLUTIONS COMPANY 
372 W 800S.. Alpine. UT 84004 
phone today (8D1) 756-8279 


CIRCLE 617 ON READER SERVICE CARD 





THE SURVEY SYSTEM 

An easy Io use menu driven system tor the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner formal Also stalistcs and bar charts 
Regression and open-end coding/analysis op- 
frons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Qak Cir. Dept P 

Petaluma, CA 94952 

(707) 765-1001 


@ UTILITIES 


RUNNING OUT OF 
MEMORY? 


LIM EMS 4.0 for PC/XT/AT 

(| No expensive memory boards re- 
quired—uses memory that goes un-| 
use on most systems 

(| Works with 1-2-3, Symphony, DOS 
40, DesqView, and many others 


BiOSys Software 


t50t N. Broadway, Suite 270 
Walnut Creek. CA 94596 
(415) 933-7713 
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M@ UTILITIES 


Ammunition to conquer 
your biggest problems! 


wet VIEMM 
(8 megabytes) 


without V-EMM 
(640 lulobytes) 


& 


@ The Virtual Expanded Memory Manager 
provides your EMS applications with up fo 
eight megabytes of expanded memory 

ait tums PC/AT or PS/2 ox = 
tended memory into expanded 
memory RS 

@ It tums hard disk storage Into 
expanded memory ] 

a It's compatible with most EMS 
applications, Including 1-2-3 v1 
and Symphony ita 

@ Only $89.95 30-day money-back guarantee 


(913) 537 2907 
CIRCLE 61E ON READER SERVICE CARD 


BRIDGE-IT 3.5™ 


3.5” FLOPPY SOFTWARE DRIVER 
© FORMATICOPY SUPPORT FOR 720/144 
CAPACITY 


© NO HEED 70 UPGRADE DOS OR CHANGE BIOS 
© USE WITH PC/XTIAT CLONES DOS 20 + 
ONLY *39.00 + *4.00 S/H PLUS 
BUNDLED WITH 4.44 M8 DRIVE ONLY 429.00 + SiH 
VISAIMCICODIUPS-B/R 
MICROBRIDGE COMPUTERS 


055 Skyway - Suite 143 = 
San Carlos, CA 94070 [aeons 


800-523-2777 ts 
[mites ES 
CAN - 544-845-0848 


CIRCLE 620 ON READER SERVICE CARO 


BREAK 640K! 

Why buy expensive boards? VRAM '° gives any 
PC 32 megabytes of memory by tuming disk 
space into expanded memory! Use extended 
memory for expanded memory Create VERY 
LARGE worksheets FAST Easy to use LIM 
EMS 4 0 Money back gt $49 + $3 (buy all 
our soltware—4 pkgs—$88 Call for into ) 
Biologic 

11982 Coverstone Cir, Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (lax 703-361-8251) 


AUTOMENU-SDFTWARE MGMT. 
With Automenu you can create menus lo access 
all frequently used programs and DOS com- 
mands with a single key-stroke Some key 
features are password protection, timed execu: | 
tion, network capabililies, unlimited number of 
menus, and screen blanking IBM PCs and 
compalibles Call for free eval copy 

Magee Enterprises, Inc. 

PO Box 1587 

Norcross, GA 30091 

404-446-0271 





| CA - 445-593-8777 














Probably ng. 
But it could be working for you, #1 the key 
‘While you steep your computer could 

Beckups 


Jo the system al atime 
‘The beacer en unatt 


‘Auto-Might™ simulates you typing 
feeding keynote 

re 
ng. 


ou 
process 


nay 10 run d series of lime. 
consuming tasks at 3 o'chack 


tt the morning 


Jere CDverah PC 


_ Mportant ay) 
Auto-Might, 1s “perfect asa Le ) 
te 
Toque besa $60 + am Pry] 


rook 
Save Time! Save Money! Get The Best! Call Us Today! 


The Pendulum Group, Inc, . «0 w 





Novell Without Keyca 
Protect Novell Netware From 
Keycard Failure 
NetSafe $99.00 US 


“‘Find The Password’’ 
Passkey Allows Access To Novell, 
lf The Password is Lost 


PassKey $99.00 US 
Products For; P-Cad CadKey CadVance 
MicroStation —_— Personal Designer 


Nasdec Inc. 
2704-85 Garry St. 
Winnipeg, MB 
CANADA R3C 4J5 
Ph. (204) 956-2798 
Fax (204) 943-3702 





E! COMMANDPOST Ba 
[Ade 
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NO-SQUINT LAPTOP CURSOR 

Make the cursor on your laplop PC BIG and 
BOLD and BLINK at any rate you choose {Or 
stop the blinking il you wish) Works al DOS. 
Prompt and within word processors, spread- 
sheets, etc Recommended by Bill Machrone 
(PC 5-30-89) PC Advisor (PC 4-11-89) and 
reviewers lor PC/Compuling, NY Times, Wash- 
ington Post, and tnloworld See thal cursor! 
$39.95+250 st VISAMC/AMEX/CHECK/ 
COO (Prepay PO's please} 

SkiSoft Publishing Corporation 

1644 Massachusetts Avenue, Suite 79 
Lexington, MA 02173 

1-800-456-8465 617-863-1876 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 





CONNECT PCs! 

COMx™ connects any 2 PCs so thal files can 
be easily copied between them Connect a PC’ 
XT/AT lo PS/2 ar laptop + convert between 5¥s 
+ 3¥edisks Copy all ties on one hard disk to 
another with 1 command 115,200 baud Runs 
in background 32 ft cable 5¥4 + 3% disks, 
+ user's guide Money back grt $59 + $3sh 
Biologic 

11982 Coverstone Cir/Suite 1622 

Manassas, VA 22110 

703-368-2949 (fax 703-361-8251) 


L 
i WORD PROCESSING 


Pyccxnit, Farsi, English, E 
& Scandinavian; plus either IPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Includes Font Editor. 
$355 incl. US shipping. $150 addt 
for laser, $19 demo, Req. 640k, 
graphics Money back guarantee. 
Gamma Productlons, Inc., 
710 Wilshire Bivd., Ste 609, Santa 
Monica, CA 90401 (213) 394-8622. 
MC/VISA/ AMEX. 
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JAPANESE WORO PROCESSOR 

EW Plus 1s the first complete Japanese word 
processor for IBM PS/2 and AT Contains about 
8000 Kanji and Kana characters, as well as @ 
45,000 word dictionary Fully supports Japa- 
nese standards Powerful Roma-! to Kanji con- 
version Reg IBM PS/2, AT, Toshiba laplops 
VGA, EGA, Hercules, 512k Pris Epsan/IBM 9& 
24 pin, HP LasesJet 2, IBM OuietWriter Iti 
INFORMATION TECHNOLOGY LAB, Inc 

280 Park Avenue 4E 

New York, NY 10017 

(212) 557-0177 FAX (212) 557-0179 


NEW! PC-WRITE 3.0 

Full featured word processor for PC's Edits 
large files and columns Spell check, mail 
merge, ASCII and macros Easy to use Supports 
500 printers Software guide, and tutorial on 
diskettes $19 Registration with manual, tele- 
Support, newsletiers and updates’ $99 00 


219 First Ave North #224 PMAC 
Seaitie. WA 98109 
1-800-838-0086 (206) 282-0452 Visa/MC 


@ WORD PROCESSING 


WORLO’S BILINGUAL WORO 

OuangJan, bilingual word processor for En- 

Qlish and Armenian, Bengali, Euso/Lalin, 

Greek, Gujarali, Hindi, Khmes, Lao, Punjabi, 

Russian, Sinhalese, Tamul, Telugu, Thai, Viel, 
Only $109 + $5 sm (foreign + $12 s/n}. 

Free Font editor For IBM with dot-malnx Laser- 

det printer Oemo $9 + $1 s/h MC/VISA 

Megachomp Company 

3438 Cottman Avenue 

Philadeiphia, PA 19149-1606, USA 

TEL 215-331-2748 FAX 215-331-4188 





GALAXY WORO PROCESSOR! 
Galaxy 1s extremely EASY ic team, EASY to use 
and as Bat Hume of the Washington Post 
acclaims, “BLINOINGLY FAST," Galaxy is @ 
shareware product. Try it lor $500 or get 2 
registered version with manual, disk telephone 
Support and updales for $64 95 with shipping 
anywhere in the world 

Omniverse Sottware Corporation 

PO Box 1570, Dept 7B9 

Port Townsend, WA 98368 

800-365-7627 Visa/MC/Amex/Dealers 


| LANEQUS/ACCESSORIES 


CompuTogs Dust Covers 
The ultimate in dust protection. Available in natural 
carvas/brown trim or new designer gray/black irim (add 
$2/cover). Our covers are far superior to vinyl! 


 ¥ MONITOR 
COMPARE OUR PRICES! keysoarp 
® P.O. Box 19728, Greensboro, N.C. 27419 » (919) 292-9060 


Compu' 
VISAVMC Accepted Include $2 50 Shipping 


CIACLE 826 ON READER SERVICE CARD. 


Dreathabie! Static-Free! Belge with Grey Trim 
For Computers, Keyboards, Printers & Lasers 
|All Popular Models Superior Quatity Best Price 


NEW! ViziFiex-Seels 
SKINS for Keyboards 


1-(800) 826-5761 
1320-360h Wwe Sh fandera CA 94122 
CIRCLE 627 ON READER SERVICE CARD 


“©. Fomrulover’ 


COVER YOUR INVESTMENT 
DUST COVERS - Over 4 000 esgra tro eons 
Stanc Free and Owrabie Ny'en 





Foe: Pumie. Con hacked wry! 
KeySkin'™ Keyboard Protectors «Hew 
Prenecion hom etl pre spe 
Cioas fe Ihe eye ard Sof te Ihe 
touch Over 609 maven avasatio 
CALL FOR FREE CATALOG 


ORDER DESK 


2nd Color Option Available | 
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15,95 PRINTER (specify) 15.95) 
13,95 MON/CPU 24.95) 


CUSTOM EMBROIDERY SHOWN AVAILABLE 
1-800-227-TOGS 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET... 


a 
@ BAR CODING 


ee 


Bar Code Solutions 


WEW BIG Text AIAG. LOGMARS Bar 
code panting packages any label most 
pnnters 
Pe WAND 100. In-line scanner emutates 
2N0 keyboard onPC XT& AT Uses your 
existing software without any change 
FC WAND 200 - terminal wedge ona serial 
“party line for lapfops and unix munis 
NEW PC-WAND 300 - Up 10 128 reader data 
Collection system « Auto-liscriminates # 
Collects and transmits to PC or host 
PC WAND 800 WanderWand - portable 
Programmable scanners laser and pen 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

636-C North Berry Street, Brea, CA 92621 
PHONE: 714 990-1880 

mam FAX 714 990-2503 


[S—57 


PAL Aes 
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@ BAR CODING 


LABELING SOFTWARE 


© For Epson, Oki, IBM, and Lasewet 
= : © Now with easy WYSIWYG screens 
Flexible format. Any size | 
| - © Big text readable up to 50 ft. 
; © Bar Codes: 2of5, 128, UPC/EAN 
AIAG, MIL-STD, Code 39, etc. 
, © Auto-incrementing. File input 
© Logos, symbols, custom chs 
© Reversals. Color. Soft fonts 


Engineering Leadership in 
BAR CODE READERS 


© Above Label Pnnted with Utility Il LabelRIGHT—-$279 
© Other Menu Driven Programs from $49. XENIX—$199 
© MS-DOS user callable routines from $179 


Handheld Portables 


© Battery operated reader 

© Simple, powertul, 64K memory 
Bar code or keyed input 

@ MSI, 20f5, UPC/EAN, 128, Code 39 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


© Who else has a 5 year 
warranty on bar code readers? 


© Who else has automatic set-up? 


© Who else has a bar code reader 
that does it all? 


© Easily programmable prompts 

© Uploads via RS-232 or keyboard 
© Doubles as non-portable reader 
© Wand or laser input 

© Complete with wand—$849 


PERIPHERAL CONNECTIONS, tNC. 
2190 W. lith Ave. ¢ Eugene. OR 97402-3503 
1-800-873-7266 
(803) 344-1189 FAX (503) 344-1399 


Bar Code Readers 
for PC, XT, AT, PS/2_ 

and all RS-232 Terminals 

© Attaches as 2nd Keyboard 

“@ No software changes 

© 2of5, UPC/EAN, 128, MSI, Code 39 
© Magstripe, laser, or wand input 

© Complete with steel wand—$399 


BAR CODE READERS 


FOR PC'S: 
®PC/RT/AT & CLONES: 
* P5/2- ALL MODELS 
© TANDY 1000 SX/TX/SL/TL/1200/ 
4000 


EZBarcode™ IbINULMII 


© ZENITH 13M 1407151158/248 
® EPSON EQUITY Iii/I> Ne alte 


Bar Code Reader ™ 
Model PC-WEDGE Reader 


WORIHINGION 30 day $ back guaramtee! 
____________ 


DATA SOLUTIONS 


417-A tngalls Street 
Santa Cruz, CA 95060 


BAR CODE READERS DELIVER 
— Keyboard wedges (Inlemal/External) with 
Ossplays for the IBM PC/XT/AT, PS’2 
— RS 232 wedges tor WYSE, Link terminals 
—- What-You-See-Is-Whal-You-Gel Bar Code 
and Label Printing Soltware 
- 30 Day Money Back Guaranlee 
- Full 2-year warranty 
VARIANT MICROSYSTEMS 
3140 De La Cruz Blvd, Ste 200 
Santa Clara, CA 95054 
Phone. (408) 980- 1880 FAX, (415) 623-1372 


800-345-4220 
CA 408-458-9938 





BAR CDDE LABELER $149 

with BIG TEXT Softfonts $349 

“Any format/place Barcodes & text anywhere 
“Supports full page & multi-up tabel stock 
*Mulliple copies & aute serial numbering 
“Keyboard data & Text file import 


“How-To Manual w/many pre-designed tabels 


“DiMindLaser/Code39 (25, UPC/EAN 
JOHNSON COMPUTING 

98 Bothin Road 

Fairfax, CA 94930-1448 

(415) 456-8516 
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ba NO! SOFTWARE CHANGES: REQUIRED 
* DATA APPEARS AS KEYBOARO INPUT 
*# READS CODE 39, +2 OF 5 UPC AVE 
EAN 1/13 CODABAR 
# AUTO-DESCRIMINATES BETWEEN CODES| 
*# DIRECT FROM MANUFACTURE 
#30 DAY MONEY BACK GUARANTEE 


# SAME DAY SHIPPING 


FOR TERMINALS: 
© WYSE 30/50/60/75 
© KIMTRON KT7/PC & KT70/PC 
# LINK MC-S 
AS-292 
aan CODE PRINTING SOFTWARE: 
© MS/PC DOS SYSTEMS 
© 9.824 -IN DOT MATRIX 
© H-P LASER JET/PLUS/SERIES II 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1VIN10S AIRPORT CIRCLE SUITE 140 
GULESS 1X 76040 (817) 571-9015 
(800) 648-4452 
FAX (8171 685-6232 


Noes changes Fe ne 
are necassary * For ‘ 
bie + Reads Code 39 2.015 UPC. 
Coe « evGaoode lfrbing stare ocuded 
EZBarcode # Printing Program 
(ordered separately f 
Enter and pint Code 39 and UPC-A + For dol 
matrix and LaserJepnnters “Vary bat code harght, 
wedth spaong pnni density etc 
EZ Barcode Il Printing Program ... $99.00 
Keyboard or text fle data input » Pants Code 39 
2085 UPC A EAN 13+ ate exis. 
automate 1 ene help 


BARCODE! eke eer trom 
within OBASE + Add bar code 
haiak Bo Aime 


EZRes'“ fesdent pr 
Drnts bar codes fam DOS appreabes.. 599.00 


124344 Cedar Road + Ciev 
(216) 229-2579 > Fax (216) 2: 
















and H-P LaserJet printers. 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simple & quick installation 
No additional software or port 
Matal wand & case 
Also aveilable: 
SmartCard ancoder/reader 
Bar coda printing software 
Magnotic atripe ancoders 
‘Unita for other computers 
& terminala 


TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex (Graphnet) 371-9097 TPS PLA 


FAX 415-856-3843 
CIRCLE 630 ON READER SERVICE CARD 






























PCjr 
Expansion Products 


Possibly the largest selection 
of PCyr products in the 
country. We don't just setl 
PCye products, we design them. 

Speed Up Products 

ew DMA Cartridges 

*Second Floppy Disk Drives 

23% Disk Drives. 

*PCjr Optical Mace 

Manor Adapters for PC's 

eParallet Printer Ports 

*Full Size Keyboards 

eSpevch Altachmenty 

elansticks, Cables, & Adaptors 
Call of write to recense our free 
32-page catalog of PCyr Add-On 
products. For even fasier results, 
circle our reader service number 


PC Enterprises 
“The jrProducts Group™ 
Box 282, Belmar, NJ 07719 


{201) 280-0025 (800) 923-PCJR 
CIRCLE 831 ON READER SERVICE CARD. 


PC Magazine 
Marketplace 


2nd Color 
Option Available 


PRINTING SOFTWARE 


PrintBar li prints Code 39, UPC, EAN, and 2 of S bar codes directly from 
your programe in dBASE, Lotus, C, BASIC, etc., on Epson, re 


Sanat aah ae oa RAR’ cilte RaGSTAGS exe 
FREE BROCHURES (916) 622-4640 / FAX 919 622 4775 


6069 Enterprise Drive, Diamond Spring: 
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CA 95619 





itt POT 

CORE MAST Fh 

THE Cen 
Compile Fast Bar Code 


Printing Inte Your Programs 


© New supports Poston & Zip + 4 

© Prone UPL: Conte 25,19, 124, 
Codabor, ond moee 

* Saurce Inchaded — No Reyalties 

° Suppoen ©. Chipper, and more 

° Dos, Nene, OS 2 compatible 


$249 $389 
‘< COMPUTER 


P.O. Box 634, Eeu Cicire, Wi 54702 
(715) 833 2334 {800) 552-2334 





Fn | 
@ BOOKS/CATALOGUES / PUBLICATIONS 


IBM =PCje SPECIALS 
Full hne of 1BM PCyr Hardware 
* Memory Expansions to 640k 

* Seeond Floppy Drives 
* Parallel Printer Ports 
* Full Size Keyboards 
* Modems, Int. & External 
* Joysticks, Serial Cables 
* PCjr Network cards 
* BASIC Cartridges, Mice 
* PCyr Tested Shareware 
* Complete Computers 
® Repair Service 
Send for Catalog Today 
COMPUTER RESET 
Attn Dept PCM 
P.O. Box 461782, Garland Texas 75046 
(214) 276-8072 
‘CIRCLE 632 ON READER SERVICE CARD 





INFOWARE INDEX 

Computerized Index 

- PC Magazine 1988-89 ONLY 
- Smithsonian 1984-89 $599 
~ National Geographic 1978-89 10 
~ Astronomy 1984-89 $1099 
FREE INFORMATION PER YEAR 
Soticon Corporation 

PO Box 441744 

Houston, 1X 77244-1744 

(713) 589-0533 





INSURES YOUR 
COMPUTERS 


Full replacement of hardware, media, 
purchased software As low as 
$39 yearly Covers fire. theft. power 
surges, other accidenis Blankel 


coverage. no hsl of equipmeni 
needed Call for inlormation or 
immediale coverage 

@ 1-800-848-3469 

Local (614) 262-0589 

SAFEWARE, The Insurance Agency Inc. 
2929 N High Street. PO Box 02211 
Columbus. OH 43202 
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@ CONSULTING 
SERVICES 


Ken Montri & Associates 
Computer Consulting Firm 
We alter the following consulimg 
services. 

1 Companies looking for hardware 
andor software 

2. Companies who have bought 
hardware and/or software and are 
Ol satisfied with their purchase. 

3 Asix month or one year service 
contract to assist companics in 
purchasing decisions 

*Note We are not a hardware o¢ 

software dealer however, a consulting 

finn ta assist clients with their needs. 

For further Information contact 

Ken Montri & Associates at: 

419-478-7724 

5315 Lewis Ave #74 

Toledo OH 44612 


CIRCLE 834 ON READER SERVICE CARD. 
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@ DATA CONVERSION 


OPTICAL FILING 





Eliminates Paper 

Speeda tnfo Retrievet 
Increases Productivity 
Allows Multiple Access 
Provides Fite Security 


Cenrases on A § Compannie PCa, EGA & VGA manners and) 
wie 
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@ DATA CONVERSION | 





DATA 


CONVERSION 


DISK =~ DISK - TAPE = DiSK | 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 





IBM PS/2 
WORDPERFECT 


fie e 7 


DBASE 






LANIER 
- WANG 


(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 





9 EAST 16TH STREET MEW YORK wy 10089 
AMEMICA'S LEADERS IN DATA CONVERSO 
CIRCLE 836 ON READER SERVICE CARD 


DISK/TAPE/OPTICAL SCANNING 

@ 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP formats. 

© Scan Typeset text 6 to 24pt low rates 

© Oisk convest from IBM, WANG, XEROX, 
VYDEC + 1000 others customized 

© Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York NY 10001 

(212) 779-0800 


CONVERTING YOUR DISKETTES 

@ Entrust them to us @ 

We convert between 1500 popular word- 
processor and computer formats 3 V2", 5 4", 
8” Disks, Mag Cards, Mag Tapes. Cassettes 
© Customized Conversions too @ 

Call us lor quality, best prices and the quickest 
tumaround lime 

Company Compendia, Inc 

Tel 312-938-0937 (Chicago) 

Fax 312-938-0383 





TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





—— | 
ee 
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A service from the 


Recommended by major 
drive manufacturers. 


creators of Disk Manager! 


For that critical moment when only the best will do. 
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@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 
DATA RECOVERY INC. 


The Only Custom Data Recovery Experts 





fo MN Call 
042-997-1107 








Call us when: 

- Your hard disk can't be booted 

+ You can’t access a file 

- Your directories and/or FATS 
are scrambled or gone, cic. 





@ DISK CONVERSION 


TAPE/DISK 
CONVERSIONS ~~ 


Conversion services to or from 
over 2000 computer systems: 

¢ Magtspes * Mini Computers 

* Micro Computers * Typeseiters 
* Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTING SEAVICES, inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffelo Grove, IL 60089 


TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY: TO. MICROFICHE 
LASER PRINTING 


1-800-422-9622 
iin OK, 918.254 96224 


TECHNICAL PROGRAMMING 
SERVICES, INC. 


G506 EAST 6751 STREET 
TSA OK 74133 1301 
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CHANGING WORD PROCESSORS? 
Media iranster fo of from 

(8M XEROX. DEC. WANG. 

LANIER. CPT, CT, MICOM. N&I, 

WORDSTAR WORDPERFECT. MS/WRO, DW3, 
MULTIMATE, SAMNA, MASI DCA 
anne af AEE TEST CONVERSION@# e908 
Conversion Specialists 

§31 Main St., Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 








TOTAL SEAVICE CONVERSIONS 
@ OUR NAME SAYS iT ALL @ 

@ Quality Service @ 

@ Ouick Tumaraund @ 

@ Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

@ Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, INC 
1933 North Monon Street 

Los Angeles, CA 90027 


——EE 


i DISKETTE COPY 
SERVICE 








Diskette 
Duplicator 


240 Copies Per Hour 
Using Any [BM PC/XT/AT 
- or Compatible. 


“1,995 





Desktop Autoloaders also 
available. for unattended use 
For information, or to order, 


call 415-651-5580. 


@ DISKETTE COPY SERVICE 





SOFTWARE DUPLICATION 


In 24 Hours! 


Echo Data promises ovemight tumaround on almost every 
software duplication project. As a full service company, we 
provide custom printing, packaging and assembly, a 5 step 
quality control process, and competitive prices. For 6 years we 
have backed our work with a 100% satisfaction guarantee. 


800-533-4188 


215-363-2400 in PA 











SINGLE SOURCE 
SOLUTIONS 


MAILING LISTS 
ON DISKETTES ¢ 5 1/4° or 3 1/2" 
Business, Industry (SIC), Consumer, 
Family Sie, Household Income & Morel 


$85.0, ne pecs alec 


EXTRA BONUS. .Postage Savings 
Z1P+4 of Carrier Route 
at no cost, ONLY for first order! 


Call TOLL FREE: 1-800-547-5487 
or send money order to: 
Alma pera er a 

Klis” Departmest 
7465 vaaueiaanauibed Road 
Worthingtoo, DH 43085 


@ MEDIA DUPLICATION 

@ PRINTING AND PACKAGING 
@ ASSEMBLY 

@ DISTRIBUTION 

@ PRIVATE LABELED MEDIA 


ALL... 
1-800-237-1130 


COPV RIGHT: 
ADIVISION OF THE 
REYNOLDS AND REYNOLDS CO. 
CIRCLE 842 ON READER SERVICE CARD 


SOFTWARE PRODUCTION 
* Disk duplication 

*% All formets 

® EVERLOCK copy protection 
® Label/sieeve printing 

® Full packaging services 

® Werehousing 

® Drop shipping 

® Fulfillment 

® 48-hour delivery 

® Consultetion & guidsnce 


sqStar- Byte, Inc. 


2880 Bergey Ad Hathetd PA 19440 | 
000-243-1515 





215-997-2470 





CIRCLE 843 ON READER SERVICE CARD. 


$94.95 per Server + $5 SAH 


CIRCLE 645 ON READER SERVICE CARD 





TO PLACE YOUR 
ADIN 


PC Magazine THE SHOWCASE FOR 


PRODUCTS AND 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


SERVICES IN THE 
IBM STANDARD 
MARKET... 





| 
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@ SERVICES 


***HARD DRIVE REPAIR*** 
* WE WILL REPAIR YOUR HARD ORIVE AT A 
FRACTION OF THE COST DF REPLACING IT 
* FAST TURNAROUND"! CALL FOR DETAILS 
H&W Micro, Inc 
528-C Forest Parkway 
Forest Park, GA 30050 
404-366-1600 


W@ SUPPLIES 


1-800-331-6841 
1-513-252-1247 (Ohio) 
Over 350 types 
Volume Discounts Avaliable 


* # Satisfaction Guaranteed * * 
BLACK COLORS 
260 360 


OIABLO HT Il M/S 
EPSON LX-80/90 
EPSON MX-FX 80 
EPSON MX-FX 100 
18M PROPRINTER 
NEC PI. 2.6 

WEC P3. 7 
OKIOATA 82-92 
OKIDATA 182-192 450 
PANASONIC KXP 450 


DAYTON COMPUTER SUPPLY 
a division of Den-Sys. 
1220 Wayne Avenue. Dayton, Ohio 45410 
EsT 1979 TERMS MC VISA COD 
DISCOVER 


CIRCLE 848 ON READER SERVICE CARD 


os) 
VN 
an 


150 


Ww SBlPOwWNMN 
SSaRRESS 





PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers wha read PC 
Magazine dun’ {rave tte tine to shoge 
around, their onty concern ts getting 
what they need as quickh as possible 


They'll DIRECT their attention to 
PC Maganne Marketplace 


For them PC Magazine Marketplaces 
Direet Response/Display Ad forruat 
represents a fast, casy and cost offer 
tive Inethod of product acquesition. 
They koow wb will trav the products 
they need and the aifarmation they 
want regarding price, volume dis 
counts, spectficattuns and delivery 

Ifyou think that your bastitess cate 
benefit from the 700/10 braud spec 
ifiers who read PC Magazine 
YOURE RIGHT! 


So take OIRECT action and call 
(212) 503-5115 or (800) S25-4ADS 





@ SUPPLIES 


SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


© te canTence @ LusD MUR CLtAMER @ 5S 8OHeETI 
© PROTERS oo LIME ClO QUE HEP na 
@ Lomers men 


SAO OC OORELS 





CIRCLE 848 ON READER SERVICE CARO 


SOFTWARE PUBLISHING 

GDS olfers a wide vatiety of services thal will 
help get your softwave to the market Address 
yout needs with GDS 

@ 18M style cloth/viny! 3-1ng binders/slips 
@ Labels, sleeves, disk pages bulk diskeltes 
@ Disk duplication with 100% vertification 

‘© Shrink wrapping and produc! assembly 

© Quick turn-atound 

A well packaged product can make the diftet- 
ence in making a sale Call us now! VISA/MC 
GLENCD DEVELOPMENT SYSTEMS 

721 Wes! Algonquin Rd 

Athinglon His . IL 60005 

(312) 364- SOFT (7638) 


CA eackano 
GENUINE 


TONERS 
*8150.. 


(92285A) 
see te ae 
For Same Day Shipment Call: 
¢1-800-22-TONER 
4-800-228-6637 
PLOTTER SUPPLIES AT SIMILAN SAVINGS 


TONERS PLUS... 





CIRCLE 654 ON READER SERVICE CARD 


(Stop Throwing Money Away! 
Save your cartridges to be | 


| remanufactured by Up To 70% 
Savings | 
‘Blac ene 
ghtning’ 





Certriages 
24 four tammanund 


WAP 4 iembranueet 
We baz word ering 








$45 


Canon Microfiche & PC Coprers 
MC, VISA, AMEX, P.O. 's, Qty. Discounts 


Call Toll Free for Orders & info. 


DAY AIR 


Return Delivery 





Your Cartridge: Qur Carindge. 
Rebuilt Black. 5950 
Blab...d50 2h be ‘ 9 50 
f 4950 


Cote 644 P , 
tc ws) Riek New cartndges | | for laser 
Panasonn. Qume. cte e cartridges 


ThIS Warhenyhoes WS 
tains May $8448 


Lasts 30.50% Longer “No Holes Cut For All Laser Printers 
And Coplers Using Canon Engines (EP, EPS& PC) 24 Hour 
Turnaround <All Cartridges Tested 100% Guaranteed ‘We 
Buy Emptles For $10 -Business & Technical Training Avaliable 


: ; SUNSTATE LASER PRODUCES 
SEND $44.95 Add 6% 61 Paine Drive, 5.b., Winter Haven. FI, 33804 
With Each Cartridge Sales Tax Telephone (813) 324-7003 

CIRCLE 052 ON READER SERVICE CARD 


Pla Res 





tor Tle UCT D VATT CAUR 


. 


} Step Up To A U.S. Reconditioned 
“+ Cartridge When Quality Is Imperative! 
20% More Toner CALL TODAY 
Drum Recoating } ALL FOR 1-800-366-6125 
100% Guaranteed. - We also purchase empties 
CIRCLE 853 ON READER SERVICE CARO 





EDITOR'S 
CHOICE 


FACT FILE 


Get The Word Out! 


Your Product | 
Has Been Chosen 


EDITOR’S CHOICE, 


Let as take your article to Its highest 
fevel of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 Ib. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager: 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447. 


**Minimum quantity 540 reprints 
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PC ADVERTISERS PRODUCT INDEX 


ACCOUNTING SOFTWARE 

317 Computer Associates 

263. Macola Inc. 

358 Peachtree Software 

7a7 TLB, Inc. 

DATABASE MANAGERS 
Borland International 


Concentric Data Systems 
(information Builders 


Database Management Software .. a 
Superbase 2 

FILE SYSTEMS & ACCESS METHODS 

241 ‘United Software Security PC Librarian 


FINANCIAL PLANNING SOFTWARE 
G Inturt Software i 
INFORMATION MANAGERS 

315 Concentric Data Systems 

fe Lotus 


LANGUAGES 

377 _ Borland International 

280 —_Lasergo Inc. 

. Microsoft Duick C Duick ASM... 

. Microsoft Quick Basic .. 

OPERATING SYSTEMS/ENVIRONMENTS — 

. DAC Software 

334 Softlogic Solutions 

393 Software Link, Inc 

PROGRAM DEVELOPERS/GENERATORS 

134 Clarion Software Professional & Personal Developer 
DBMS .. 82 

“Easy Flow” .. 


Go Senpt...... 


201__Haventree Software 
PROJECT MANAGEMENT 


272 ~~ Computer Associates 
249 Symantec 


UTILITIES 


Banner Blue 
Better Software Technology 
Brghtbill Roberts & Co. 
Central Point Software 
Central Point Software 
Central Point Software 
Concentric Data Systems 
Delta Technology 
Fontex Technologres 
Funk Software 
Golden Bow Systems 
Helix Software 
Lasergo Inc. 
Muitisoft Corporation 
Rose Electronics 
Softiogic Solutions 
WORD PROCESSING SOFTWARE/AIDS 
472 — Ashton Tate Multimate 78 
315 Concentne Data Systems R&R Relational eens Woiter ... 141 
280 ——_LaserGo, Inc. Go Script .4 
299  — SWETE International, Ltd. Glyphix .. 
316 —Zylab Corporation ZY Index. 


SPREADSHEET/TEMPLATES 


102 Computer Associates 
376 —_— Fontex Technologies 
323. Funk Software 


Super Project 
Timeline .... 


R&R Relational Report Water .... 141 
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DESK TOP PUBLISHING 
371 Corel Systems 

325 1D Engineenng 

280 Lasergo Inc. 

299 SWFTE International, Ltd. 


ENTERTAINMENT SOFTWARE 


727. Computer Music Supply 
118 Count Disk 
FORM DESIGNERS 


140 Bloc Development 
257 —_ Indigo Software Ltd. 


COMPATIBLE KEYBOARDS 


163. Computer Products United 
388 ——_Zeos Intemational 


BACKUP SOFTWARE 


PRODUCT 





241 United Software Secunty 
DISK BACKUP & TAPE DRIVES 


3M Data Recording Products Div. 
Central Point Software 

IBM Corp. 

Irwin Magnetics 

Sony Com of Amenca (MM Div) 
Swan Technologies/TCP 

Victory Enterprises Technology 


HARD DISKS 


351 
37B 


Hard Drives International 
lomega Corporation 
Pius Development 
Seagate 


COMPUTERS/COMPATIBLES 


Acma Computers, Inc. 
Advanced Logic Research 
Austin Computers 

Compaq Computer Corporation 
Cuesta Systems Corp. 
Dataworld 

Dell Computer Corporation 
Dell Computer Corporation 
Digita! Equipment Corporation 
Everex Systems, Inc 

Five Star Computers 

Five Star Computers 

Five Star Computers 

Gateway 2000 

|BM Corp 

Mitsuba Corp. 

Mitsubishi Electronics 

NEC Information Systems 
Northgate Computer Systems 
Northgate Computer Systems 
Northgate Computer Systems 
Northgate Computer Systems 
Packard Bell 

PC Brand 


303/308 PC Brand 
309/304 PC Brand 
310/311 PC Brand 


Swan Technologies/TCP 
Tni-Star Computer 


INPUT DEVICES 


107 
742 


Chicony Amencan 
Diamond Flower Electric Instruments 


Desk Top Publishing .. 
Printer Fonts . 


Go Script. 
Glyphix .... 


Electronic Forms, et 


PC's. 


PC Tools Deluxe .... 
Internal Tape Back Up . 























































































RS# ADVERTISER PROOUCT PAGE? 
162 Logitech Scanman .. oe 118-119 
530 Microspeed Trackballs . ee 
176 = Mouse Systems Mouse... 109 
ADD-ON BOARDS 

a Central Point Software Copy Il PC Deluxe Dption Board .. 209 
324 Diversified Technologies Accelerator Boards . 

512 Intel Math Co-Processor. 

268 Swan Technologies/TCP 

SCANNERS /DIGITIZERS 

318 = Chinon Scanner 

247 Xerox Imaging Systems Kurzweil Discover .. 

PRINTERS 

155 Canon USA Inc. BubbieJet Printer ... 

363 = Eastman Kodak Diconix 150... 

341 Eotron Corporation Printers/Plotters 

i Hewlett Packard-Peripheral Group LaserJet... 

. (8M Corp Printers. 

280 Lasergo Inc. Go Scnopt. 

: NEC Information Systems Pnnters..... 

192 Raster Devices Direct Laser Printer -26 
290 Rose Electronics Master Switch 280 
290 Rose Electronics Master Net . 280 
290 Rose Electronics Master Link 280 
196 Tektronix Color Printer .. 283 
259 ‘The Laser Connection Laser Printer ... 9) 
162 Toshiba of Amenca a 
PRINTER RIBBONS 

157 Molty Stryk Com. Typewriter Ribbons ............... 344 
PRINTER ACCESSORIES 

290 Rose Electronics Master Switch 

290 —- Rose Electronics Master Net . 

290 Rose Electronics Master Link 
PORTABLE/LAP COMPUTERS 

3 Laptops Pius Laptops .... 

110 Sharp Electronics Corp. Laptops 

321 Toshiba of America 

CD-ROM 

524/261 Compact Disk Products CO-ROM a i eissicssdesscascenssesae 58 


DISPLAYS/MONITORS/TERMINALS 

























C2-P1 NEC Home Electronics Inc. Monitors ... . 153 
150  Samtron Monitor. 142 
490 Seiko instruments Monitors 47 
383 Sigma Designs Laserview ... 122-123 
GRAPHICS SOFTWARE 

496 Banner Blue OrgPlus Advanced 2 
140 —_— Bloc Development Form Designers... .68 
371 ‘Corel Systems Graphics Software... 323 
: Micragrafx Graph Pius....... 


: Software Publishing Harvard Graphics......... 
PLOTTERS/CHARTING DEVICES 





















































126 _ Pacific Data Products, Inc. HPGL Cartridge..................0006 §2 
VIDEO GRAPHICS/BOARDS 
540 ATI Technologies inc. VGA Board .... 
357 Paradise/Western Digital Imaging VGA Boards... 129 
191 Quadram Com. Quad VGA Spectra. . 195 
268 Swan Technologies/TCP e 
ACCELERATOR BOARDS 
324 Diversified Technologies Acccelerator Boards ................. 59 
SOMBUNISATIONS. SOFTWARE 

Central Point Software PC Tools Deluxe .. 
278 Crosstalk Communications 
504 Data Storm Technologies Inc 
136 Hayes Microcomputer Products Smartcom lil. 281 
290 Rose Electronics Master Net 
735 Triton Technologies Co/Session.... 
LOCAL AREA NETWORKING 
168 Alloy Computer Products 386/Multiware ... 
278 =~ Crosstalk Communications Crosstalk ......... 

















AS# ADVERTISER 
q Digita! Equipment Corporation 


PRODUCT 














149 Newbndge Networks, Inc. Multiport Controtier .. 

237 Novell Inc. Netware/Framework Il 96 
290 — Rose Electronics Master Switch ..... 

290 Rose Electronics Master Net ... 

139 VNS America Corp. Mail Order... 

MODEMS 

231 Touchbase Systems Wortdport Series Modems.......... 28 





EMULATORS/PROTOCOL CONVERTORS 
126 ___ Pacific Data Products, Inc. HPGL Cartridge .... 
MULTIUSER SYSTEMS 


290 ‘Rose Electronics 
290 —- Rose Electronics 
290 __ Rose Electronics 
































DISKETTES 

267 3M Data Recording Products Div. 3M High Performance Diskettes . 292- 
293 

§21 3M Data Recording Products Div. 3M Data Storage Products ... 174-175 

4 Maxell Diskettes ........... .. 81 

151 Mitsubishi (Diskettes) D 

745 Sony Corp. of America (MM Division) 

POWER PROTECTION 

7 Kensington Microware Ltd. 






PC ACCESSORIES 
204 Avery 

118 == Count Disk 

a Curbs Manufactunni 





MAIL ORDER 

485  ACMAComputers, Inc. 

336 Arlington Computer Products 

509 Austin Computers 

481 Bull Dog Computer Products Mail Order. 

294 =Compu Add Mail Order. 

109 Computer Discount Warehouse Mail Brder. 

183. Computer Mailorder Mail Order........ 

504 Communications Software. 


Data Storm Technologies Inc. 
Fastmicro 


352 Mail Order. 
266 — Gentech Mail Order. 
346 ~~ Jameca Electronics Mail Order, 
g LAPTDPS PLUS Mail Order. 











387 MHI Warehouse, Inc. Mail Drder. 

225 — Micro Warehouse Mail Order. 

q PC Connection Mail Drder. 

535 PC Network Mail Order. 

295 RP Systems Mail Order. 

184 = Shamrock Mail Order. 

206 ~—-Telemart Mail Order. 

123. Telemart Mail Order. 

268 — Tussey Computer Products Mail Order. 

139 = VNSAmenca Com. Mail Drder. 

171 Warehouse Data Products Mail Drder. 

723 __Zeos Intemational Clones..... 

ON LINE DATABASES 

226 — Compuserve Information Service On Line Database .. 
PC MAGNET Dn Line Database... 

ORGANIZATIONS/SERVICES 

114 _ Kelly Temporary Services Temp Services........ 

MISCELLANEOUS 

727 ___ Computer Music Supp Midi.. 

DIRECT MARKETING CONNECTION 


336 Arlington Computer Products 
294 Compu Add 
109 Computer Discount Warehouse 
352 ~~ Fastmicro 
346 — Jameco Electronics 
. Laptops Pius 
387 MHI Warehouse, Inc 
157 Molty Steyk Corp. 
295 AP Systems 
184 Shamrock 
YNS Amenca Corp. 
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EDITORIAL PRODUCT INDEX 


READER 
SERVICE 
WUMBER PRODUCT COMPANY 
435 Lotus 1-2-3, NEC Home 
Agenda, Metro, and Electronics (USA) 
Lotus Agenda ROM Inc. 
Cards 
439 Optical Conversion TenXTechnology 54 
Unit Inc. 


OPERATING ENVIRONMENTS 
418 DeskMate 
429, OESOview 
542 
419 
421 


WUMBER PRODUCT COMPANY PAGE 


426 
424 


Arkanoid 
Atlas Explorer 


Taito Software Inc. 382 
Springboard 380 
Software Inc. 

Mindscape Inc. 


Agilis System Agilis Corp. §3 
Concurrent DOS 386 Digital Research 231 
Inc. 

The Software Link 235 
Virtual Systems Inc. 236 
Alloy Computer 237 
Products 
IGC 


425 Balance of Power— 
The 1990 Edition 
Children’s Writing 
and Publishing 
Center 


Stickybear Alphabet 


382 PC-MOS Multiuser 


Quick Connect/386 
423 386/MultiWare 


The Leaming 380 


Company 115 


136 


Tandy Corp. 
Quarterdeck Office 
Systems 

GEM/3 Desktop Oigital Research 
HP NewWave Hewlett-Packard 
Environment Co. 

HyperPad Srightbill-Roberts 
and Co. 

Microsoft Corp. 
Microsoft Corp. 


VM/386 MuttiUser 


DATABASE MANAGEMENT 
441 Superbase 2 


DESKTOP PUBLISHING 

437 The Professional 
Series, The Studio 
Series 

GRAPHICS (HAROWARE ANO SOFTWARE) 

442 Xerox Graph, Xerox Oesktop 48 
Version 1.0 Software 


HARDWARE 
436 ColorCapture Data Translation 


238 
422 Optimum Resource 379 


Inc. = 
Precision Software 43 120 


COMPUTERS 122 


396 Arche Triumph 286 Arche Technologies 162 
Inc. 

Commodore 
Business Machines 
inc. 

Compaq Computer 169 
Corp. 

CompuAdd Corp. 178 
Computer Products 181 
United 

Destiny Computers 183 
ESD Computers Inc. 184 
Everex Systems Inc. 186 
National 213 
MicroSystems inc. 
HeadStart 


Agfa Corp. 59 


428 136 


397 Commdore PC40-II1 166 


417 
420 


Microsoft Windows 
0S/2 Standard 
Edition 1.1 

Tue Wang Freestyle 


112 
124 
427 Wang Laboratories 156 


CompuAdd 286/12 
Inc. 


CPU 286/12 


53 Syeu 


Destiny 286 

ESD Series 2000 
Everex Step 286-12 
Flash 286-12 


PRODUCTIVITY 
DEPARTMENT 
Utilities 
Environments 


PROGRAM NAME/DESCRIPTION 


Configuring 0S/2 for your system with our CONFIG. EXE utility. 

Alook at PMASC.C reveals how you can optimize PM programs to 
improve video response time. 

See how to add EMS access to drivers by examining EMSCACHE. 
Simplyfing the 1-2-3 macro that retums you to a prior worksheet screen. 
Entering the current date as an @OATE function in VP-Planner Plus. 
Execute your AUTOEXEC from a RAMdisk without creating an extra file. 
Use XCOPY to copy files into directories selected by date. 

Run multiple commands from the DOS prompt using the FOR command. 
A workaround for the bug in dBASE Ill Plus and FoxBASE Plus when 
linking databases. 

The /R switch has a different function in WordPerfect 5.0. 

Insert table of contents codes in a WordPerfect document while typing. 
Retrieve a page count in Microsoft Word 4.0 and insert it into your header 
or text. 

Tips for creating hung arrays in QuickBASIC that occupy all available 
memory. 

Misusing initialization code can defeat Turbo Pascal's ''smart linking’’. 


HeadStart It 193 


Power Programming 
Technologies Co. Spreadsheet Clinic 
Hewlett-Packard 197 Spreadsheet Clinic 
Co. User-to-User 
Hyundai Electronics 204 User-to-User 
America User-to-User 

Maxar PCs Power User 
Mitsubishi 
Electronics America 
Inc. 

Telemart 


HP Vectra ES/12 


Hyundai Super- 
286N 

Maxar 286L 
Mitsubishi MP286 


206 
208 

Power User 

Power User 
224 ~~ Power User 
MuitiMicro 286/12 Languages 
Premier 1000 Plus 


MultiMicroinc. 212 
Premier Computer 216 
innovations Languages 


Languages 


Sunrise 286/12 
Swan 286/12 
Tandon PCA-12 


WYSEpc 286 Model 
2112 


Sunrise Technology 222 
Inc. 

Tussey Computer 
Products 

Tandon Corp. 223 
Wyse Technology 223 


225 
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Languages 


Tutor 
Tutor 


Tutor 


AC program that lets you run multiple commands from the command 
line. 

Use Bortand Turbo C .COM files to modify themselves and store program 
date within the .EXE file. 

Leam to make good use of a little-understood feature of OOS. 

Use a RAMdisk to decrease the amount of time it takes to reload 
COMMAND.COM. 

ADES8UG script that changes your EGA display from standard 25-line 
mode to 43-line mode. 








FREE INFORMATION 










Fill in your nome and ad- Circle the numbers on the cord The literature will be 
dress and check off your that correspond ta the ods or mailed to you from the 
answers to the eight re- articles you'd like more infar- odvertiser free af 
search questions. (One matian about. (Numbers for charge. 

1 cord per person, please.) advertised praducts are re- 

' peated in the Advertiser Index 

| as well,) 








an [2 on an an ewanen an: 
See me Sie ere 


Void after December 31, 1989 
101 102 103 104 105 106 107 108 109 110 199 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 


151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
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451 452 453 454 455 456 457 458 459 460 46] 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520521 522 523 524 525 526 527 528 529 530 531 532 533 534 535 $36 537 538 539 540 541 542 543 544 545 546 547 $48 $49 550 
551 $52 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 
651 652 653 654 655 656 657 658 659 640 641 642 663 664 665 666 447 668 649 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 671 692 693 674 675 676 697 698 699 700 
701 702 703 704 705 706 707 708 709 710 711 712 713714715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
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801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 B40 B41 B42 B43 B44 B45 B46 847 B48 B49 850 
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HOW TO STAY ON TOP OF WHAT’S IN THE PC MARKET 
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@ LAN APPLICATION 
SOFTWARE 

PC Magazine devotes an entire issue 

to application software for networks, 

focusing on products that make your 

LAN earn its keep by boosting 

productivity to new heights. - 


@ ACCOUNTING SOFTWARE 
If any one type of application really 
flourishes in a LAN environment, 
it’s accounting software. A good 
LAN-based accounting package will 
consolidate data flowing in from all 
parts of the company or organization 
and keep the inventory, pay the bills, 
send the invoices, and produce reports 
that spell out the bottom line. How 
well do accounting’s heavy hitters 
perform on a LAN? Our Price 
Waterhouse experts benchmark-test 
eight top packages. 


@ DATABASES 

Six database powerhouses are put to 
the test in a networked environment 
to see how performance degrades 
under increased load. The results 
of PC LAN Labs’ unprecedented 
benchmark tests may surprise you. 


@ LAN E-MAIL 

At just $30 per node, LAN electronic- 
mail software is a low-overhead 
productivity booster. With a system 
in place, telephone tag and office 
memos become things of the past. 


@ WORKGROUP SOFTWARE 
While industry analysts debate what 
**groupware’’ is and what it isn’t, 
PC Magazine takes a look at products 
designed to enhance group productivity 
through group scheduling, document 
sharing, and simple communications. 
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DATASAVER 600 POWER BACKUP (600W, 750VA) 


Quality power protection and backup for LAN, CAD/CAM, 
fileservers and ALL PC’s. Low profile, no noisy fans, load/ 
battery condition bar-graph display, visual/audible alarms, 
low battery cut off and automatic restart, auto-shutdown 
interface. Other power sizes available including international. 
One year parts/labor warranty, two day service. Highest 
quality and reliability. Made in the U.S.A. 


Cuesta Systems Corporation (800) 332-3440 
3440 Roberto Court, San Luis Obispo, CA 93401 
In Calif: (805) 541-4160 
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SHOWCASE YOUR PRODUCT 


SHOWCASE is PC Magazine’s new high impact advertising 
section where your product will gain high visibility. 700,000 
PC product buyers will see yor 4 page message in attention- 
getting four-color. And as an added bonus you will receive 
ad production and a number on our reader response card 

at no extra charge. 

You'll find SHOWCASE advertising an extremely 
cost-efficient way to stimulate direct response and 

reinforce your quality image. 


Call 1-800-SHOWX or 1-800-825-4ADS 
to discover the full advantages of placing your message 
in PC Magazine's SHOWCASE 









PC MAGNET MEANS INSTANT ACCESS TO PC MAGAZINE’S 
UTILITIES AND EDITORIAL STAFF 


PC MagNet is PC Magazine’s on-line information service, which 
is administered by CompuServe. $12.50 per hour lets you: 

¢ Download any of PC Magazine’s utilities 

* Download files from the Forum data libraries 

® Talk to editors and columnists 

© Tell Dvorak and Zachmann how you really feel 

® Trade tips with Charles Petzold or Ray Duncan 

¢ Search for back articles on-line 

If you already have a CompuServe account, simply enter 

GO PCMAGNET at the ! prompt 


or call (212) 503-5108. 
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SHOWCASE ADVERTISING INFORMATION 


PC Magazine’s SHOWCASE is the new four-color advertising and transparency to Robert Clark at 1 Park Avenue, 3rd Floor, 

section devoted to promoting single products to the PC market’s New York, NY 10016. 

most powerful buyers in an exciting, strategically located format. The price is $6,675 per insertion (three insertion minimum) 
All you have to do is send us a four-color transparency of your and frequency discounts are available. 

product with up to 60 words of copy. PC Magazine will produce Call 1-800-SHOWX or 1-800-825-4ADS now to discover the 

your full color, 4 page horizontal ad and list your product onour _ full advantages of PC Magazine’s SHOWCASE. 


reader response card at no additional cost to you. Send your copy 


Ad closings: August 22—October 31 Issue 
September 6—November 14 Issue 
September 20—November 28 Issue 
October 4—December 12 Issue 
October 19—December 26 Issue 
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After Hours 


Products for the Leisure Side of Personal Computing 


Stickybear Alphabet Uses Audio to 
“Talk” to Tots As It Teaches 


by Don Trivett 





A is for airplane, B is for bird, 
and C is for cow. These are the 
first three letters of the Sticky- 
bear Alphabet from Weekly 
Reader Software, a program 
meant to educate and entertain 
the toddlers in your life. Any 3- 
year-old worth his or her Fruit 
Loops willsoon learn that press- 
ing the L key causes a lion to 
tum his head and roar. 

Roar? Yes! Alphabet works 
with the optional Echo PC+ 
board (see the sidebar ‘‘Echo 
Card Gives Your PC a Clear 
Voice’’) to produce the roar of 
the lion or chirp of the bird. 
(Speech is readily available 
only with 3%-inch floppy-disk 
versions of the software, though 
Weekly Reader Software can 
make available the extra files 


Echo Card Gives Your PC a Clear Voice 


by Don Trivette 

“Hi, I am your computer.”’ 
That’s what my PC says when 
I boot it up. The half-length 
Echo PC+ speech synthesizer 
board from Street Electronics 
of Carpinteria, California, 
was originally developed for 
IBM Canada for use in the 
IBM PS/2 Model 30s that are 
being placed in the public 
schools. 

Now it’s available in the 
U.S. (The classic bus version 
costs $179.95, the Micro 
Channel version is $20 extra, 
and the Tandy 1000 board 
costs $149.95.) The board in- 
stalls in an expansion slot and 
connects to its external speak- 
er by an 18-inch cable. 

Tbe Echo PC+ board 





for 5%4-inch-disk users who also 
have bard disks.) Stickybear 
himself pronounces the letter 
and the word: ‘‘C, Cow,”’ he 
says, and then the cow moos. 
Alphabet is divided into 
three parts. The first, called Al- 
phabet, responds to the press of 
an alphabet key by displaying 


comes with software that lets 
you create speech in three ways. 
Tbe highest-quality speech is 
achieved by digitizing a real 
voice. But digitized sound re- 
quires you to add an optional in- 
put adapter and a microphone 
($100), and it takes up to 8,500 
bytes of memory for each sec- 
ond of sound. 

The second mode utilizes a 
female voice with a predefined 
vocabulary of 700 words. This 
mode uses only 175 bytes of 
memory per second of sound. 
The manual says the female 
voice is quite natural sounding, 
but you won’t mistake it for 
Memorex. Nevertheless, this is 
the technique that’s used to give 
Stickybear bis voice, and be 
sounds good, 


EGAVGA 


the letter in uppercase and low- 
ercase forms, a noun starting 
with the letter, and an animated 
picture of the word. The second 
part, called Letter Hunt, rein- 
forces the first lessons. ‘‘Press 
the letter G,’’ Stickybear says, 
and he rewards the correct letter 
response with either a tunneling 


The Ecbo’s third mode is 
called Textalker; it installs as a 
printer (LPT1, LPT2, LPT3, 
COMI, or COM2) and pho- 
netically pronounces tbe 
words in any ASCII file. After 
installing Textalker as LPT 1 , 1 
used my word processor to 
form sentences. Everything I 
sent to the printer got spoken 
instead of printed. Rate, pitch, 
and intonation can be adjusted 
by embedding commands in 
the text. 

Of course, the Echo can’t 
do everything. I forgot Tex- 
talker was still installed until it 
“talked” a CAD drawing I 
meant for the printer. ‘‘Line 
feed, 63 2 2 I, line feed, line 
feed,23226 ...,’’ it said. 
That's hard to visualize. 
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EDUCATION: 

@ Atlas Explorer: 
Ageography 
tutorial. 


@ The ABCs of DTP 
for children. 


GAMES: 


@ Balance of Power 
puts you In the 
Oval Office. ' 


1 





@ Arkanold: The 
/ arcade classic | 


gopher or bleating goat. The 
third section drills recognition 
and naming of the ABCs. 

Weckly Reader Software 
has finally come out of the Dark 
Ages; the company used 
EGAI/VGA graphics in Alpha- 
bet. The results are bright, bold, 
and attractive. 

Without the optional sound, 
Alphabet is good; with it, it’s 
great. Either way the program is 
sure to put your little ones at the 
head of their class when they 
start school. Weekly Reader 
Software and Street Electron- 
ics, the maker of the Echo PC+ 
board, are planning to bundle 
the two products at a discount. 
Check with Weekly Reader be- 
fore you buy. 

List Price: Stickybear 
Alphabet, $49.95. Requires: 
512K RAM; EGA, MCGA, VGA, 
or Tandy 1000 graphics adapter; 
DOS 3.2 or later for 3¥2-inch 
disks, DOS 2.1 or later for 5¥%- 
inch disks. Copy protected, but 
hard-disk installable. Weekly 
Reader Software, Optimum 
Resource Inc., 10 Station P1., 
Norfolk, CT 06058; (800) 327- 
1473. 
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After Hours 


DTP for Kids: 
Limited Features 
Serve Tots Well 


ey ; 1 


Are you man or woman enough 
to take the test and pit your 
page-layout prowess against 
that of your kids? With a pro- 
gram like Children’s Writing 
and Publishing Center on their 
side, the kids might just snatch 
first prize. It’s booby-proof. 

This desktop publisher for 
the ‘Sesame Street”’ crowd of- 
fers an extremely limited but 
well-chosen set of functions that 
turns every child into a DTP 
success story. The larger-than- 
life icon-based main menu 
makes choosing easy. 

To begin, your child selects 
from one of two kid-oriented 
page layouts: Report/Story/Let- 
ter, which has no columns, or 
Newsletter, which has two col- 
umns. Either of these can be 
created with or without “‘head- 
ings’’ (the kiddy term for bead- 
lines). 

After selecting a layout, 
your budding DTP ace darts be- 
tween the FONT icon, tochoose 
from one of eight presized bit- 
map typefaces, and the PIC- 
TURE icon, to grab one of the 
more than 150 well-designed 


Picture 


ial im-~ | Atlas Explorer 
The editing offera muitiple- 

functions are that test your 

ridiculously 

easy. Text can knowledge of 
u the wortd. 

be added or de- 

leted, or cut 

and pasted, all 


with a mini- 
mum number 
of commands. 

Ease-of-use 
does have its 
price, howev- 
er. For exam- 
ple, reports are 
limited to only 
four pagesin 
length, and 
newsletter files 
are limited to a single page. The 
package doesn’t support bold 
type or italics; it does allow un- 
derlining and centering. 

Some limitations are irritat- 
ing; pictures can be flipped or 
moved, but they can’t be sized. 
Whoever heard of DTP in which 
every image is the same size? 
There’s no support for laser 
printers, and you cannot vary 
the rigid page layouts by adding 
a column or even shrinking the 
size of a headline. 

CWPC is shrewd in its nihil- 
istic approach to features. Kids 
are given so little to work with 
thal they succeed every time. 
The proof is in the output . . . 
big readable fonts; cute, well- 
rendered images of school, fam- 
ily, holidays, and animals; and 
attractive page layout. For the 


3 4, Fs, 


Next 


there are FANCY tctters 


and small ones_that took different. 
It will Be fun writing stories 
and reports, and making 
signs and awards to give to 


friends, 


If you have lots to 


say, you can make a 
newsletter that has nice 
small type and pictures, 


for Help 





Children's Writing and Publishing Cenferhelpa 
youngatera turn out documenta with text and graphica. 
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The answer is 


D. 92,277 


very young, CWPC is an engag- 
ing entree to a world of mixed 
text and graphics. 

List Price: Children’s Writing 
and Publishing Center, $69.95. 
Requires: 384K RAM, graphics 
adapter, parallel dot matrix 
printer, DOS 2.0 or later. The 
Learning Company, 6493 Kaiser 
Dr., Fremont, CA 94555; (800) 
852-2255. 
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Atlas Explorer 
Reviews Facts 
Of World 
Geography 





One out of seven of our 18- to 
24-year-olds cannot identify the 
United States on a world map, 
and 30 percent can’t find the Pa- 
cific Ocean. Statistics like these 
prompted Springboard Soft- 
ware to develop Atlas Explorer, 
a geography tutorial for school 
and home instruction. 

Atlas Explorer isa collection 
of maps and data that covers the 
continents and countries of the 
world plus the states of the Unit- 
ed States and Mexico, the prov- 
inces of Canada and China, and 
the republics of Russia. 

The program has two sec- 
tions: a tutorial and a quiz. In 
the tutorial mode you point and 
click on a country, and AE tells 
you its capital, population, 
area, language, and a few other 
details. After you've reviewed 
all the countries in an area, you 





can select the quiz option. 

In quiz mode, Atlas Explor- 
er pops one question after an- 
other onto the screen, and you 
pick the answers by clicking on 
the map location or on one of 
four multiple-choice questions. 
The program awards points for 
accuracy and speed. 

There are some gaps in AE’s 
view of the world. Many islands 
in the Pacific, for example, ap- 
pear as unnamed black dots. 
Lakes, rivers, and mountains 
are missing. Anyone expecting 
the detail and scope of a printed 
atlas will be disappointed. On 
the other hand, there’s no sense 
worrying about rivers if you 
can’t find oceans. 

In the quiz, there is a mis- 
placed emphasis on accuracy, 
which is caused by letting the 
computer randomly select the 
incorrect multiple-choice an- 
swers. Only my sixth grade ge- 
ography teacher would care 
whether the population of Port- 
au-Prince is 597,512 or 
589,100. 

Atlas Explorer operates on 
three old-fashioned principles: 
drill, drill, and drill. With geog- 
raphy lessons and flash cards as 
near as the keyboard, there’s no 
longer any excuse for not know- 
ing the location of Belize or the 
capital of Nepal. 

Llat Price: Atlas Explorer, 
$49.95. Requires: 512K RAM, 
graphics adapter, DOS 3.0 or 
later. Mouse recommended. 
Springboard Software Inc., 7808 
Creekridge Circle, Minneapolis, 
MN 55435; (612) 944-3915. 
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After Hours 


Balance of 
Power: 

You Decide the 
World’s Fate— 
War or Peace? 


GAMES 
by Jennifer Zaino 


Balance of Power—The 1990 
Edition ($49.95 from Mind- 
scape) is a game for everyone 
whose mother wanted him or 
her to grow up to be President of 
the United States. After playing 
a few rounds, though, you may 
be awfully glad that Mama 
didn't get her wish. 

Not that Balance of Power 
doesn’t provide stimulating, 
thought-provoking entertain- 
ment. This is one software game 
that challenges your intellectual 
skills and political savvy rather 
than your shoot-’em-up exper- 
tise. The sequel to the original 
Balance of Power enhances the 
challenge with a database of 
facts updated to 1988, addition- 
al countries, and a multipolarity 
feature. 

The program also makes it 
clear that the President of the 
United States does not have an 
easy or enviable job. As Presi- 
dent, you must take the world 
safely from 1989 to 1997, keep- 
ing a sharp eye on an ever- 
changing international scenc. 
To win the game, you must ac- 
cumulate more geopolitical 
prestige points than the Rus- 
sians. (You also have the option 
to play as the U.S.S.R. or to 
play against another human op- 
ponent rather than the PC.) 

Play takes place on a map of 
the world. On the beginner, in- 
termediate, and expert levels, 
play is on a bipolar basis—the 
U.S. and the U.S,S.R. are the 
primary role players. On the 
multipolar level, the computer 
also provides secondary coun- 
tries with active roles. 

At the beginner level, you 
spend most of your time encour- 
aging insurgency in unfriendly 
countries or providing military 
or financial support to friendly 
governments. Later, you have 
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In Balance of Power you can atudy helpful data, but final 
decisions come from you and only you. 


to deal with coups d’etat and the 
possible Finlandization of other 
countries. You'll also be able to 
flex your muscles by making 
treaties or altering your trade 
policies. 

I must confess to occasional- 
ly finding myself confused by 
the political maze. For instance, 
I was providing the Sandinista 
government in Nicaragua with 
military and economic aid (hey, 
this is a game, not real life) 
when the Sandinistas were top- 
pled by the Contra insurgents. 
In such instances, the game 
automatically switches your fi- 
nancial and military support 
over to the new rebels, the San- 
dinistas. However, the favor- 
able trade policy I negotiated for 
the Sandinistas remained in ef- 
fect under the Contras. I had to 
manually institute a new trade 
embargo so that | wouldn’t de- 
feat my own purposes. 

The game provides a panel 
of four advisers to help you with 
some of the tough questions, 
such as what to do when the 
U.S.S.R. sends $200 million in 
military aid to India. But in the 
end, the pressure is on you to 
make the hard decisions. You 
can force an issue by posing 
anything from a polite diplo- 
matic question to a military 
threat. You can even go so far as 
to instigate nuclear war. 

Should that last, fatal event 
occur, Balance of Power bumps 
you out of the game and right 
back to DOS. But this is a 
game with a social con- 
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science—you'll be sharply rep- 
rimanded for blowing up the 
world. 

The game runs under Micro- 
soft Windows (you can buy a 
runtime version from Mind- 
scape for $15)}—so a mouse is 
virtually a necessity. In addi- 
tion, screen redraws and recal- 
culations are sometimes plod- 
ding on an AT-class machine. 
In its quest to improve speed to 
some extent, the game also re- 
quires 512K of RAM. 

It is annoying to have to se- 
lect the next turn option—which 
advances you into the next 
year—in order to save the game 
during play. This was especially 
irritating the few times the game 
simply froze up, destroying ev- 
erything I'd done since the last 
save. 

[also was befuddled by 
some inconsistencies—for in- 
stance, some countries that 
were pinpointed as at risk for 
Finlandization under the Major 


Events option were not at risk 
under the Closeup or Finlandi- 
zation (USA or USSR) options. 
In addition, the game’s history 
graphs—which display your re- 
lations with a country over the 
years—are somewhat difficult 
to interpret. 

The manual is a must-read. 
It not only reviews game op- 
tions and how to use them, but it 
also explains why the computer 
reacts to your challenges in cer- 
tain ways. 

Balance of Power’s compli- 
cated intrigues will satisfy any- 
one who wants to dip into the 
political waters without running 
the risk of drowning. But be 
prepared—keeping a handle on 
the world situation is sometimes 
like swimming upstream, 
against the current. 

Liat Price: Balance of Power— 
The 1990 Edition, $49.95. 
Requirea: 512K RAM, Microsoft 
Windows 2.0; Mindscape Inc., 
3444 Dundee Rd., Northbrook, 
IL 60062; (312) 480-7667. 
CIRCLE 425 ON READER SERVICE CARD. 


Arkanoid Tests 
Your Reflexes, 
Coordination, 
And Patience 





When I was still in school, a 
friend led me down to the sub- 
terranean video arcade beneath 
our student center. There, by 
the unearthly glow of money- 
eating machines, she revealed 
to me her secret life as an Arkan- 

oid junkie. 
I couldn’t spare the quarters 
CONTINUES 
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playing tield In 
Balance of 
Power—The 
1990 Edition. 
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Arkanoid 


CONTINUED 

necessary to follow in her foot- 
steps then, but alas for my lei- 
sure time now, Taito Software 
has done a very good job of 
porting Arkanoid to the PC. The 
$34.95 game is similar to 
Breakout. You try to destroy 
patterns of multicolored bricks 
by bouncing an energy ball offa 

le 


To complicate matters, ran- 
dom objects (ostensibly aliens, 
but they look more like complex 
molecules) deflect the energy 
ball. Catching other falling ob- 
jects changes your capabilities. 
For example, one such catch 
awards a bonus paddle. 

Arkanoid runs best on a rela- 
tively well endowed system. In 
EGA mode, the graphics are 
great, but in CGA the game is 


unplayable—it’s too difficult to 
differentiate between important 
screen objects. Since the paddle 
moves laterally, a mouse is the 
best possible input device. A 
joystick works well too, but you 


| 





can forget the keyboard. 

The game has several flaws. 
Not only does Taito’s copy- 
protection scheme preclude 
hard disk installation, but if 
your disk becomes corrupted in 


PRAT 


071830 


Arkanoid oftars more than 30 screens, which vary In 
difficulty from fairly easy to nearly Impossible. 


any way, the game won'trun. 

The third round, in which 
you weave the energy ball 
through a maze of indestructible 
bricks in order to destroy the 
others, is too difficult for so ear- 
ly in the game. Taito could allay 
much Arkanoid-induced hyste- 
fia by including the ability to 
start at any level—a feature pre- 
sent in the Amiga version (port- 
ed by Discovery). 

When I first saw Arkanoid, 1 
remember thinking what a silly, 
simple-looking game it was. 
After 4 Arkanoid-obsessed 
months, I sheepishly recant. 
Silly, maybe; simple, no. Ad- 
dictive? Definitely. 

List Price: Arkanoid, 32-inch 
floppy disks, $34.95; both 3¥2- 
and 5'%-inch floppy disks, 
$37.95. Requires: 512K RAM, 
graphics adapter, DOS 2.0 or 
later. Taito Software Inc., 267 W. 
Esplanade, North Vancouver, 
British Columbia V7M 1A5, 
Canada; (604) 984-3344. 
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o complete your library 

of PC Magazine send 
$8.00 for each back issue or- 
dered ($9.00 in Canada, U.S. 
funds only) to: Ziff-Davis 
Publishing Company, P.O. Box 
5999, Cherry Hill, NJ 08034, 
Attn: FE Hunter. Be sure to 


include month and year of the 
issue ordered. For faster 
service call 1-609-354-4975. 


pc Labs 
Special Report = 





If this statement sounds 
unbelievable read on because 
it’s true. Millions of new songs 


are just akeystroke away on your PC 


with Music Creator Apprentice. 


Combine Bach with the Beatles or Motzart “@Q 
with a Russian folksong and you become the 
composer of completely new and original songs. 


Apprentice softw are you also get the CMS-401 Midi 

interface and the Casio CSM- i sound module which 

plays 4 parts simultaneously; drums, bass, chords and alead ; 
instrument with upto 16 notes at one time. The Casio sound module 
has a total of 100 authentically sampled instrument sounds! 

The system includes everything necessary to go from your PC 

to your stereo making you an instant composer. 

ff you already own a midi keyboard or sound module, the 

CMS-401 interface and Music Creator Apprentice software 
isavaalable fur only $249.00 Trade in Music Creator 

Apprentice for full credit on the Music Creator Professional 


software package. 


*The CMS-2 System works great with Sierra On-Line Games. 


1 800 322 MIDI computer music SUPPLY 


382-pc N. Lemon, Walnut, CA 91789 Callin CA (714) 594-5051 


VISA ® MC © AMERICAN EXPRESS 
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Abort, Retry, Fail? 


by 
Bill Howard 











Light, Sound— 
What’s the 
Difference? 


“*Superquick supercomputers 

olve problem mathemat 
cally simulate t 

¢ ¢ duplicated in a labora: 
tory, such as tornado wind: 
black holes or speeds that are 
many times faster than the speed 


of sound or light AQ() 
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Panasonic Won't Allow Us To. 

Put Our Prices In Print 


Panasonic KX-P 1080i 


@ 144 CPS Draft / 24 CPS NLQ Mode 
@ Parallel interface w/t Kb Buffer 
®@ Two Yeor limited Worranty 


$159 


SKPNSION Mig. Suggested Retail $269 99° 


Panasonic KX-P 10911 
© 192 CPS Droft / 32 CPS wen 





© Porollel Interface w/l Kb Buffer 
@ Two Yeor Limited Warranty 


$189 | 


MPNSION! Mig. Suggested Reto $329 99 


Mail-order vendor Priority 
One Is obviously in deep 

_ doo-doo with Panasonic % 
if the ciaim is true. 







CARTOON RICHARD TENNANT 


Send entries to Abort, Retry, Fail? (formerly Commu- 
niqués). Winners get $50 and a PC Magazine T-shirt. 
Please mark the funny part but don't deface an original (use 
a photocopy or Post-it). In case of duplicate entries, award 
goes to the first or the most legible entry. Winners this issue: 
John Turner (supercomputers), Roy McKinney (prices too 
low), J. Fitzgerald Stewart (ESDI display). 
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Technically speaking, the Dell 
System® 325 is one of the most ad- 
vanced 386" computers available. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they've 
ever tested. 

In benchmark after bench- 
mark, the System 325 ran circles 
around a field of 386-based 25 
MHz systems. A field that 
included the Compaq’ 386/25. 

A show of prowess that earned 
the System 325 PC Magazine's 


we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? MS20S8/2, or our own 
Dell UNIX* System V. Which 
is compatible with AT&T's 
System V Interface Definition. 


And the whole world of XENIX® 


applications. 
If speed is of the essence, we 


can include an optional Intel® 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA mono- 
chrome with paper-white screen, 
VGA Color Plus, or Super VGA 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDi HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor's Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 


A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 


Of the more than 150,000 
personal computers 




















for high resolution colors 
displayed on a larger screen. 
Even though the System 
325 gives you all this perform- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
And once you've told 
us what you want, we'll make 
sure what you want works 
— by burning-in the entire 
system unit. 





': 7a] “Thenew top-of-the-line 
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